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[LN Names of new genera and species have an asterisk (*) prefixed. 





Abroma augusta, 121 
Abrornis castaneoceps, 80 
* xanthoschistus, 80 
Abrus lovigatus, 240 
» precatorius, 127, 240 
Acacia csin, 297 





i$ » Var. a. genuina, id. 
m  »  vaur. B. elogans, id. 
» Catechu, 296 gc 
x is var. a, fenuina, id, 
2 " var. B. Sundra, gd. 
5 Farnesiana, 2 
» "ferruginea, 296 Y 
$ intsia, 297 
: 8* A ina, 297 
* " var. a. geonuimn, 
» b var. 8. microcephala, 
» ç pennata, 298 * 
" » Var. æ genuina, id, 
= p var, i canescens, td, 
^ * 
cow. rugata, 207 
ar ^» War. a. gênuina, i4. 
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Adenocrepis Javanica, 147 
Adenosma hirsutum, 143 
Adenostemma viscosum, 136 | 
Adiantum sp., 163 
4Egiceras corniculata, 137 

* lanata, 145 
Acrva Javanica, 89 
4Eschynomene aspera, 238 

Indica, id. 
JEthopyga Nipalensis, 70 
saturata, id. . 

Afzelia bijnga, 128, 290 

* retusa, 200 , 
Agama agilis, 22, 92 
Aganosma acuminata, 140 
rae conyzoides, 136 - 
Aglaia Andamanica, 123 


nrgentea, £d. 
Alangium Sundanum, 133 | 
Aglaonema palustris, 153 ^ 
plex, id. 
Alauda gulgiila, 83 


Albizzia b 129 
3 clypearin, iz. 





lomeriflora, 300 
hieterophy 'lla, 233, 300 


*Alcthopteris Phegopteroides, 362 
* Whithyonsis, 349 


comp. Whitbyensis, 362 

„Allophylus Cobbe, 125 

Alpinia Phoenicea, 154 
Alsodoin, 117 j 

m Bengulensis, id. 
Alsophila albo-setaces, 162 
 Alstonin macrophylla, 140 

spectabilis, éd. 
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Arachis hypogioa, 237 
Arachnothera mn ma, 70 
Arboricola A ev , 84 
ueola, var. 203 

Ardisin littora 137 
Areca augusta, 151 

»,  cütechn, 151 
Arillafin robusta, 224 
Arthrophyllum Dhumeanum, 133 
Artocarpus Chaphisha, 150 














Alternanthera, 145 s. incisa, 149 

Lo. Altingia excelsa, 310 i integrifolia, £4. 
Alycieus crispatus, 175 " peduncularis, (d. 

p Burtii, 176 pomiformis, id, 
i5 = Daflaensis, 176 Arundo Roxburghii 161 
T E ioryx) graphicus, 178 Asplenites Ottonis, 363 
n * z^ urnula, id. à (Diplazium), 163 
EC re — — 
| eni 1 * 
^ 5 "Theobaldi, 175 Asterophyllites, 337, 339 
f m Khasiacus, id. 2 ao ini ot foe 122 
5 $; var. sd. ene Brahma, 
* Alysicarpus, 127 Atylosia barbata, 256 
"y * bupleurifolius, 234 íj mollis, id, 
he * monilifer, id, » "nivea, dd. 


rugosus, td. * scnrabmoides, id. 
stvracifolius, £d. Baccattrea Javanica, 147 
vaginalis, £d. Bambusa vulgaris, 162 

P» var. genuina, £d, Bauhinia acuminata, 288 
* var, -nummulari- 






33335 







M. Ss nobilis, 2 
— AM — Fenzlii, 154 
cer raa 123 


NE us MT heobaldianus, 187 
m 







tapina 






















Senne pinris- WY ood — 371 
Blumea balsamifera, 137 

» — fnva, 136 
»  lncerm, id. 
»  myrioeephala, éd, 
» riparia, 137 

Blyxa Roxburghii, 154 

Bocrhanvia glutinosa, 144 

Bouca Burmanica, 212 


Briedella glauca, 147 
tomentosa, 147 
"- c Breynia oblongifolia, 146 
E rncemosa, id. 

e rhamnoides, id. 
Bringa remifer, 71 
Braguiern gymnorhiza, 130 
. Bryophyllum pinnatum, 309 
Buchanania acuminata, 211 
37 arborescens, id. 
»5 pee id. 

LR 


E —— id. 





Nilagiricus, 317 
Butea acuminata, 243 
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Calophyllum Wallichinanum, 119 
Calotropis Ugo 89 


Canarium, 123 
" ensiformis, éd. 
oy + Var. a 
i 4 
"t ,* var B. leucosper- 
i, dd. 

i" grandis, 262 
* lucens, did. " 
mf obtusifolia, 251 ^ 

turgida, id. e 


Canavalia virosa, 127, 251 

Cansjera Rheedu, 123 

Canis pallipes, 90 

Canna, 156 

Capparis ambigua, 116 : 
$9 aphylin, 89 y 
* Hasscltu, 116 

Caprimulgus albonotatus, 68 

" Jotoka, 68 

Carallia integerrima, 130 

Carapa moluccensis, 123 

Cardiospermum halicacabum, 124 

Carex longiaristata, 160 

Carica Papaya, 132 

Carissa diffusa, 139 S 

Carpophaga i i 


83 
e "chium Khasiacum 318 


p Indicum, id. 
Cascarin glabrata, 132 
Cassin alata, 284 

»  nunoulata, £4. 
» fistula, 283 


» glauca, 284 ; 

* n. E grounna id. 

is en» var. B. Koenisil, d, 

2, mimosoides, 256 3 ' 

" » var, a. ica, ate 

2 3b var, B. — — 

» nodosa, 283 

4,  Obovata, 284 * 


occidentalis, 128, 285 


iv 


Coryle discolor, 70, 104 
yle guttata, 69 
» rudis, id, 
- Chammwcladon ovatum, 153 
yu £mnetocarpa, 123 
Chaptin mnen, 71 
Chatorhea caudata, 91 
» Earlei, 78 
Chaus caudatus, 49 
" Ciesalpinia dasyrhuchis, 128 
Chavica Betle, 150 
» macrostachya, fd. 
Chelidorynx hyposmntha, 71 
Cheliden Nipalensis, 193, 68 
Cheilosa montana, 148 
‘Cheiranthus parryoides, 116 
Chibia Hottentota, 71 
Chimarrhornis leucocephala, 79 
Chionanthus, 139 
= Palembanicus, 139 
Chleuasicus ruficeps, 196 
Chrysomitris spinoides, 200 
Chrysophlegma chlorolophus, 70 
Clirysoporon aciculatus, 161 
Cicer nrietinum, 239 
i um obtusifolium, 145 


Circactus gallicus, 90 
_ Cisticola melanocephala, 80 


j Munipurensis, id. 


hystrix, 122 
2 nobilis: var. Himonellus, íd. 
Claoxylon —— 148 
* molle, id. * 





Index. 


Connarus sticlophyllus, 216 
Conocephalus, 149 
*Corasia Bourdillonii, 185 
Corvus corax, 91 


" 
5% 
"n 


culminatus, 83 
impudicus, 91, 83 
splendens, 83 


» Vaillanti, 91 
Corymbis disticha, 157 æ 
Cordia subcordata, 144 
Cranium Asiatioum, 157 
Crassnulucem, 300 
Cratieva macrocarpa, 116 
Criniger flaveolus, 79 
Crocopus viridifrons, 83 
Croton argyratum, 147 
Crotalaria acicularis, 264 

» alata, id. - 
* nlbida, i4. 

* Assamica, 265 

= bractenta, 267 

m calycina, 127, 265 

" Chinensis, 2665 

is cytisoides, 267 

2 dubia, 266 

»,  ferruginen, 264 


” T var. e. Gen: 
I " var. f. 
> id. 
m filiformis, fe, 7 
* —— 206 
* urzii, 266 s 
p» * var. a. grenuina, id. 
* var. B. anontana, i. 


» linifolia, 264 

» macroph ylla, 266 
» medicaginea, 267 
$, neriifolia, 266 
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3 ' Index, | v 
B. —— — 173 r : eros — 362 
: 1 " expansus, i4. » Spinosus, 281 
= " fuscicolor, (4. Derris meni, 278 
E 33 Sart ae nivicola, #7. » — Clegans, 277 » 
4 ” earsoni, íd. n — elliptica, 278 
| is zebrinus, id. a robusta, 277 
Cyclostemon leicocarpum, 147 » scandens, 128, 277 
OCyclostomacpa of tho Dafla Hills, » Sinuata, 277 
Assam, 171 » thyrsiflora, 128 
| : Cymodocea, 153 uliginosa, 128, 277 
| Cynoctonum Wallichii, 140 Desmochaeta, 145 
Cynodon Dactylon, 161 Desmodium, 226 
pores bijuga, 129, 289 5 auricans, 229 
à ora, 289 ji biarticulatum, 232 
» ramiflora, 129, 289 5 cephalotes, 233 
TUM unicolor, 71, 195. s concinnum, 230 
: Cyperus canescens, 158 e: (Dicerma), 127 
"m E dilutus, id. di diffusum, 232 
» Haspan, id. * flexuosum, 231 
É Irin, id. — * floribundum, 232 
js * Gangeticum, 127, 231 
* grande, 233 
99 gyrans, 228 
e gyr rroidea, dd. 
* elerocarpum, 229 
* » var.* a. genui- 
num. id, 
^ » var. B. tricho- 
caulon, éd. 
x T var. y. capita- 
id. 
* heterophyllum, 127 
» Karensium, 232 
K ik latifolia sepu id. 
j tifoli 23 
" lomerifiora, 279 "e um, id 229 | 
» lhtifolia, 280 E sie 
F nigrescens, 279 x 2 oblatum, id, 
»  . ovata, 280 , oblongum, 229 
n ^ e var. a. gonuina, id, A podocarpum, 231 
e » var. B. puberula, id. j) polycarpum, 127 
ss culata, 279  * 9 pulchellum, 233 
ve | | | m recurvatum, 127, 221 
i SN reniforme, 230 
” y 
» 
» 
” 





teres, 23 

— ac pasen Am 202 
triflorum, 230 

y triquetrum, 232 


n 
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Dicrurus albirivtua, 91 Entada scandens, 129, 294 
* cathascus, 71 _ Epithema carnosum, 143 “E; 
pyrrhops, (d. Equisetaeccae, 337, 24 E 
Dictyopterides, 3690 Eragrostis plumosa, 161 l 
j Digitaria, 160 = unioloides, (d. 
Diksonin, 163 . a Zovlanica, £d. 
Dillonin pilosa, 115 Eranthemum album, 142 
Dimeria, 162 " succifolium, i4. 
Dinochloa Andamanica, df. Eriobotrya dubia, 305, 24. 
7 Dioclea reflexa, 252 is macrocarpa, 304 
EMO glabra, 157 "A integrifolia, £d. 
Kurzii, 138 Japonica, 305 
undulata, £d. E rinchno Chinensis, 161 
Diplommatina Austeni, 178 Eriocaulon longifolium, 158 
is loviratus, 170 à truncatum, £d. 
* $3 Homer, 178 Erioglossum rubiginosum, 125 
a polypleuris, i. Erioscma tuberosum, 262 
minuta, Ery cibo paniculata, 141 
'thrina holosericea, 244 
































H Indica, 127, 244 

F lithosperma, 244 * 

fs ovulifolia, id. * 

* stricta, dd r 
suberosa, £d. - 


Erythropus ( Corchneis) Pekinensis, 192 
Ery terna leucura,, 72 
Esacusrecurvirostris, 66 
Eugenin (Acmenn f) sp, 131 « 

» Claviflora, é 
»  Jaávanica, 130 
occlusa, id. 
Eulophia Andamanensis, 155 

è » decipiens, id. 

» gammen, £d. 4 
Eumyinse melanops, 71 
Euphorbia atota, 148 

^ epiph — 149 





AE. 
i 
. 













































bd hale ba ies pmp anata, 159 


es — TA 
n miliacea, id. 
+ nutans, i4. 


ovalis, éd, 
Flagollaria, 157 
Flemingia bracteata, 260 
» eapitata, 261 
» chappar, 260 
» congesta, id. 
» ferruginea, id. 
33 latifolia, 261 
» " var, a, genuina, id. 
* var, B. grandiflora, id. 


E oS t var, B. viridis, i4 
fe "ce pee 
" stricta, 
BT MEM iura. 128, 260 
vestita, 261 


Fulren —— 159 
Galactia tenuiflora, 242 
villosa, id. 


p Galerita cristata, 91 


G stenura, — 
Gallinula chloropus, 

Sg SY ae Tier heldii 83 

Gallus ferrugineus, id. 

| estos varum rufulus, 73 

— 371 
‘Garcinia irda 118 

Arnen, id 


" 
— Jolinekii, 4d. 
resinifera, 1 
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"^ $16 : 
* crassilabris, 315 
$ Daflaensis, 316 
» illustris, 315 
* orthocoras, 316 
Glochidion calocarpum, 146 
Glosftopteris, 372 
Glossopteris angustifolin, 374 
» communis, 375 
Indica, 361 
Gluta olè gana, 210 
is longipetiolata, id. 
* Tav oyani, id, 
Glycine Soja, 255 
Glycosmis arborea var. A. oaea 122 


»5 trifolinta, var. latifolia, éd. 
Gmolinn Asiatica, 144 
Gnetum Gnemon, 151 — 


»  macropodur, id. 
Golunda Ellioti, 165 


Gonostegia hirta, 149 
Gonystylus Miquelianus, 146 
Gordonia excelsa, 110 
Gossypium herbaceum, 120 
Gouania, 124 
Graminicola Bengalensis, 80 
Grammatoptila striata, 73 . 
Grewia calophylla, 121 
Griflithia curvata, 134 
Grona filicaulis, 242 
Grahamii, (d, 
Graucalus Mace, 71 


ta, 370 
Gymnopetalum heterophyllam, 132 
Gymnoris flavicollis, 91 
Gynandropsis pentaphylla, 116 
Gynochtodes macrophylla, 134 
Gynopogon stellatum, 139 
Gyps Bengalensis, 66 
Indicus, 66 
Gyrocarpus Jucquini, 130 
Halophila ovalis, 164 
Hapalus 'Travankoricus, 186 
Hedyotis Andamahicus, 136 - 
»  &pproximadsa, 136 
ta, vd. 


— costa 
g coorulen, pe 
7. Graminicola, i. 
* Hedyotis paradoxa, 136 
* racemosa, 136 
, lici, 135 B 


Wallichit, 196 go 
* Helicarion eats Burtii, 314 


A 


— oi) ut ma 


WU ( I 











Helicteres obtusa, 120 

Helix ( omorpha) acris, 312 
aninn) bascauda, id. 

) bilinenta, 311 





diplodon, id. 
Nanina) —— id. 
ncrochlamys) honesta, i4, 
" uttoni var. tapeina, i4. 
ne Lubrica, 311 
Pleotopylis) macromphalus, 312 








> 4 æ 
E fad 


Impor suaveolens, 144 


ta arundinacea, 162 
fora Brunoniann, 270 
> caloneura, £d, 
h elliptica, id, 
* endecaphylla, 269 
" —— id. 
" egoides, 270 
7 hirsuta, ff. =, 
T linifolin, 269 
2 pulcholla, 270 
2 tinctoria, 260 
i trifoliata, id. 











” 

| d lectostoma, id. * ar. a. in 

) ji anina) Ure id. —— parr | 

EU rHotulay Vidua, éd. ^ at 1 

: un, i n 
F Helminthestach ys Zovlanica, 164 i violacea, ig. j 
i : g 142 viscosa, 269 2 
» octaei, 18 Inga dulcis, 301 | 
i Msseen pr Ba -  Ipomcoa Sampan ath 141 
f ersicus, y» tic id. 
EM à Hemixus flavala, 78 * linifolin, at f 

Hemionitis sagittata, 370 e m. Nicobarica, i4. 


erythrocarpa, 
drea dr — 133 
Heritera Tothila, 1 d miliacea, 14. 
Ischremum muticum, 161 
Isolopis, 159 
Ixora barbata, 134 
brunnescens, d 





Lasianthus Levicaulus, 134 
Lathyrus aculeata, 124 

p. uu grandifolin, £d. 
aas + sativus, 239 
— — Leea sumbucina, 124 
| Leguminosie, 216 
Lemna paucicostata, 153 
Lens esculenta, 239 
Lepus Dayanus, 90 





Lespedeza deoora, 225 : 
DX parviflora, id. 
» pinetorum, i4. 
12 sericea, fa, 
Leucas, 144 
Leucocerea albicollis, 71 : 
— Limnophila hirsuta var. scaberrima, 143 
Linds:ea lanceolata, 163 
" tonora, rd, 
 Liothrix argentauris, 81 
Litewa foliosa, 146 
Lobelia, 137 
l Lonchodes amaurops, 48 
i » bifolintus, 49 
: 95 brovipes, 48 
8 Crawangensis, id 
. e cuniculus, 49 4 
i' * nomatodes, 45 a 
"UST o» nodosus, £d. 
F uniformis, id. — . 
" * verrucifer, 47 
Loranthus, 146 
 Lourea paniculata, 235 
AT reniformis, id, 
Luffa cylindrica, 132 





Loo Emisel86 00 
|» -— Lumnitzeéra littorea, 130 
2 L; podium —— 
— Oad 


” 


——— 





* 
E mg 


fi clan. ach. 
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Micronisus badius, 201 





Mangifera Indica, 212 
T longipes, id. - 


- 


be silvatica, 213 
Manihot ntilissima, 148 
Manisuris, 161 
Maranta dichotoma, 155 E 
Marattiopsis 364 


Marsileaceae, 339 e ( 
Marsilidium speciosum, 343 "d 
Mecopus nidulans, 234 i 7 
Megalema Franklinii, 70 p` 
i Hodgson, id. 7] 


Mogalomastoma pauperculum, 150 
- 


tanycheilus, id. i E 


+? | 
Megalurns palustris, 78 ^ 
Melanocor ypha bimaculata, 91 OW 
Melanorrhoea glabra, 207 2 
usitata, rid, i 


** 

Molilotus alba, 267 z 
Molastoma Malabathricum, 13 
$i polyanthum, i. 

Meliosma simplicifolia, 204 
Memoecylon subtrinervium, 131 





à 3 a 
* paucitl orum, 
boi : 


Merops viridis, 69, 90 

Merula albocincta, 196 

Mesalina pardalis, 26, 92 

Mezoneurum glabrum, 293 l 

5 cucullatum, fe, 
var. B. enneaphyl- 






19 ” x 

um, fa, 

$ * ver. genuinum, (d. 

i 2 var. "y. pubescens, $ 
*Micraulax, 185 4 
= iy scabra, id. * 

Microhierax melanoleucus, 66 * 


*  rufinotus, 70 
Micropternus phieoceps, id. 





* 2 INT " Index. y 


























t Mimosa pudica, 204 Ormocarpum sennoides, 230 
I & „Mimusops Elengi, 138 Orophea Katschallica, 116 
littoralis, éd. Orthanthera viminea, 89 
jt Minla Mandellii, 82, 200 | Orthotomus longicauda, 79 
rufigularis, 199 Ortygornis gularis, 83 
Mimfra Assamica, 83 Osbeckia, RES 1 
- erythroptera, 91 Osmotreron Phayrei 83 e 
Mixornis rübricapilia, 15 Otanthera Nicobarensis, 131 = 
Modecca cordifolin, 132 Otocompsa leucotis, 91 b 
ü Nicobarica, id. ir T monticola, 79 . 
_Molinerin Capitulata, 157 Otus brachyotus, 90 
a Morinda citrifolia, 135 Pachyrrhizus bulbosus, 246 
Motacilla alba, 91 Pac hystomn senile, 155 
Hodgsoni, 81 Pahudia xylocarpa, 290 - 
Mucnna bracteata, 246 Palwornis cyanocephalus, < " 
d + gigantea, 127, 240 2 melanorhynchus, i. 
$5 macrocarpa, 246 rosa, df. 
= monosperma, id, *Palovittaria, 308 
» nivea, 246 Kurzi, id, 
l ^» proriens, 245 Pandinus Leram, 152 
t Mania acuticauda, 83 odoratissimus, id. 
»  malabarica, 91 * *Pancsthia flavipennis, 190 
Musa sapientum, 155 A monstruosm 189 
id, id * Sausstri, 190 
 Muscicap ula iestigman, 201 . * Wallacei, 189 
‘©Mussenda Jelinekii, 135 — colonum, 160 
H —— id. 7 
2 gin ucum, id. 
Myiomela 1 7 i" Juan mox 
yiomela leucura, 79 "n av l 
Myiophonus Temminckii, 72 Papilionacere, S217 7 
Paradoxornis — 202 > 
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B e III The compensation method.* 


i This method is ne oldest; Fig. 3 gives the general diagram. 
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Explanation of diagram. 


e is the £E. M, F. of the line battery. 

B its internal resistance. 

JE is the E, m. P. of the compensation battery. 

a its internal resistance, : 

K is a constant resistance key. Dr. Gintl used an ordinary key, which, . 
it will be obvious, must result in a failure. 

& is an ordinary key ; both keys, in the same station, are worked simul- 
taneously, 7. e., contacts 4 and 5 are closed and broken at one and 
the same time, 

d, f, and te are certain resistances. 

a is the one coil of the differential instrument which is connected up in 
the line circuit. 

b is the other coil of the differential instrument which is connected up 
in the compensation circuit. By a and 6 shall be also designated 

> the resistances of these two coils. | 

The coils a and 5 with their batteries e and Z respectively are arranged 

——  .àmn such a manner that they have opposite magnetic effects with respect to 
the same magnetic pole. The two circuits in each station (the line circuit, 
and the compensation circuit) are insulated from each other. «All the other 
_ terms, as L, Z^, L^, &c,, shall have the same physical meaning as before. 
— "The compensation method has two principal defects which the two 
_ preceding methods do not possess. 
RA Firstly. The success of working a line duplicé by the compensation 
 amethod will clearly depend on the possibility of being able to close and open 
simultaneously two different contacts (4 and 5). The mechanical difficulty i 
of doing so sufficiently accurately was pointed out by Dr. Werng Siemens, 
- and in fact constitutes one of tue reasons which led him to propose the 

DES differential method. 
r E _ Secondly. The balance in — station may be disturbed directly by a 

— variation of the electrical condition (internal resistance and E, M, F.) of the 
"n two batteries (E ahd e) employed. 
_ Inthe preceding two methods the variation of the internal resis 

of the signalling battery can only be felt indirectly by affecting the balance 

- of the distant station, while the variation of E. w. F. has no effect at all. X. 
Hence a given variation in the battery or batteries must necessarily produ uce | 
|» ag eX T: w disturbance of balance in the compensation method than in the two — 
jreeeding ones. We know that even so-called constant galvanic batteries, - 

ür * vork, — their @lectrical conditions perceptibly, especially” their — 

I ince, and inem this. defect — jee — 








































— 3 Wie same defects as the differential method, and i in addition a 
some others which will be understood as tho investigation proceeds. 





General expressions for the two functions * D" and * S," ie (he: 
To obtain the functions D, and S, we have to develop the general — — 
expressions for the forces p, P and Q, say for Station I. ~ "x vy 
| : pP =A mn’ — Ba £ 
| where 4’, and B’ are the currents which pass through the two coils a’ and J/ | 
respectively, when Station I is sending and Station II is at rest; m’ and s T 
are the forces exerted by the two coils a' and 6’ respectively on one and the 
x “same maguetic pole, when a unit of current passes through them. At -— 
| balance in Station I, p’ — o. : 
Further P' a= QU mj | 
where @’ is the current which passes through the coil a when Station IL is 
- sending and Station I is at rest (single signals). Fe 
Further Q =p mw + g'n Z 


where p’, and gr' are the currents which pass through the coils a’, and & 
respectively when both stations are sending simultaneously (Duplex" signals). 

The compensation circuit, and the line circuit in each station being 
electrically independent of each other, we have 
| g =B : 
— invariably without condition. 
* If we further presuppose that depressing of the key A does not alter 
2 ihe: complex resistance of the station, a condition which, for the regularity E 
1 | ofs signals, we are obliged to assume here as were as in the two preceding 
— methods, it will be clear that 
as - 


Mr PSP te à 
Es Substituting these values for y” and g’ in the expression for Q’, we get : 27212 
| EP. = A’ mw — Bn : 

v XM ues —— 
| Tho signs of the terms may be again contained in the currents, while m’ and = 
ont aret ken as absolute numbers, We must only remember that A'm',and — $ 
* z "| must be invariably of opposite sign. Arbitrarily we will call the cur- 


, im 25 — when the negative pole of the line battery is to earth. — — P 
4 o Now we have again two different modes of connecting up the line t 


i tt — — Pu— * 
d the same poles of the line batteries are connected to earth in the 


Oo eticii: 5 ih a oo 
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P =t Am’ FD ae’ 
$ Paga" 
Q = (+ A’ + Vw FB w 
2nd. Opposite poles of the two line batteries are connected to earth 
inthe two stations : 


a7 E - 
9 Y." 
Q" 





ut. 
a. be ma 






















pP = + Am + Bn’ — 
< P— + J m 
Q'— (+ A' 4 QU) m' + Ba’ 
Subtracting in either case 2’ from Q', we get 
Q'— . y um KP ee p 
- Or, on account of having fulfilled the key equation f= w + B, the 
lifference of the forces which produce single aud duplex signals is equal in 
sig 2 magnitude to the force by which balance is disturbed. Further it 
ode also for the compensation method, quite immaterial whether the same or 
opposite poles of the two line batteries are connected to earth. As pointed 
n it is preferable to connect the same poles, 7. e., the negative poles of the 
s p batteries to earth, 





—— Assuming this case we have : 3 
ie p =A m' — B'n' 
, F x pP coa RII GI" m' 

E Q' = (A' — QV) w — B'w š 


ed Substituting now for 4’, B', and Q their values, and remembering that 


ET m = q'ea P approximately. - - | d 
24 n! = r'a b AMA 
Ewa get the following general expressions for the two functions Dand jS : 


" < -À A’ = 
aoe ce mtf up | 
m 4, ^. K” A’ for Station I. 


* for Station II. 
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* Rigid fulfilment of the two functions S — o and D = o. 


For finite quantities these two functions can only become zero if A == 
0, OX e., 


RYa—KrvJSt = 
which is the balance equation for the compensation nd " TA 

To fulfil this equation permanently, no matter what the special cause 

of disturbance may be, we cam again adopt two essentially different modes | 

* of re-adjustment, viz. :— 
E Either leave the two coils a and b or their armntures stationary, and 
r adjust balance by altering the resistance in one or both of the two circuits, | 
— or leave the resistances constant and alter the relative position of.the two 
coils or their armatures with respect to a given magnetic pole. These two — = 


ae methods of re-adjusting balance shall be considered separately. Ee 
i ' 
RS. ie a, Re-adjustment of balance by altering resistances. 

los k, In order to have immediate balance it will be clear that the alteration - 


M * of resistance must be restricted to the compensation circuit, which is elec- 
i trically independent of the line circuit, "Phe total resistance in the compen- 
eM sation. circuit consists of three different resistances, namely 6, a, and d. - 
— — Neither 6 nor a, considering their nature, can conveniently be made adjust- - 
x" able i in practice ; hence the alteration of resistance in the ooi pensation i 
circuit i is restricted to d, which must therefore consist of increments of the 


proper size. ‘The adjustment of d should be quick and convenient. 
a 


ui $ In addition to this adjustment, A — = may be made adjustable by va- 











— Bi in increments of one cell. Such an adjustment ws however not fine 
. enough | for ordinary use, The E. Ww. F. of one cell is too large a quantity in 
s on with the total Ee. M. F. used in the compensation circuit. If the * 
ra ation of the line current becomes very great, it might perhaps be found — 3 
conven enient to alter .E, but as an ordinary mode of adjustment it must be e | 4 
oon mith.» — 







— ari ing z the period « of low insulation of the line it might be advisable — 
cable jo m ki te gr than in the period of high insulation of — 
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It is scarcely needed to point ont that to adjust balance by altering the 
line current, either by varying the resistance or the E. M. r.* or both of the 
line circuit, must be rejected once for all, because such an adjustment of | 
balance in the one station could never take plaee without disturbing the 
balance of the other station; or in other words the required immediate bal- 
ance could not be fulfilled. 

b. Re-adjustment of balance by moving the coils or armatures, 

lf we suppose both the coils or their armatures simultaneously mov- 
able in the same direction, then clearly this mode of adjustment contains 

mot only the required immediate balance, but in addition represents also a 
very rapid and entirely continuous action. For this reason it is apparently 
preferable to the first method, where the adjustment can only be carried on 
in one branch by varying d in increments, Which of the two methods, 
however, is to be chosen finally, depends on other considerations which will 


* Alteration of x. st. s. of a galvanic battery cannot be achieved without altering 
its internal resistance. Hence varying e, would also involve a variation of B, and in 
order to koop f = t + 8, it would become necessary to alter qe simultaneously with e, 
¥% ©, w would have to be increased when e decremes and eice versd. This method 
being rough, would therefore be also inconvenient. 

t It has been suggested to adjust balance by a continuous variation of resistance, as 

- for instance by moving a contact point along a thin platinum wire in tho. same mannor 
as Dr. Wr. Siemens has dono in his bridge employed for comparing accurately com- 
paratively small resistances. It is, however, &carcoly necessary to point out that such a 
method, if applied for Duplex Working, must result in a failure, at all events so long ns 


= clectro-magnetic instruments are used for producing the signals. For in such a case, 
the resistance of any branch, no matter what special Duplex method may be employed, 


ke 


‘must bear a cortuin ratio to the given resistance of the line, in order to get the signals 
with snfficiont force. ‘This ratio, as my investigations have shown, is by no moans a 
‘small one, and hence the resistances of all branches, even for a short line, cannot be made 


- small Therefore the platinum wire, constituting part of one or two braurfches of tho 


| Duplex method employed, must also offer n considorable resistance, f, ¢,, must be of great 
* th. Hence to alter such a largo resistance continuously and perceptibly, as isin- 
ted by tho balance disturbance, must evidently involve a considerable movement. of 
contact point, which, even choosing the thinnest possible wire, and the shortest Tolo- — 
Staph line, becomes “already for tho daily variation so large as to make its application 
‘impossible, Unless another material of much higher specific resistance than Platinum 
“securely, the adjustment of balance by a continuous variation of resistances must bo 
“disponsed with. Such a material does not 


, Bu 








found that pencil-resistances can be adjusted very accurately, and can bo enclos 


ry small space, and that they keep sufficiently constant, it is difficult, if not impossible 





- diwpensed with. appear to exist. I thought of actingon — 
_ Phillips's suggestion to use pencil-marks for tho adjustable resistance, and though To 
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become clear further on, We know now that both these modea of adjust- - F 
ment are convenient and practicable, and contain immediate balance without — 

special conditions. In fact in this respect the compensation method is pre- l 4 
ferable to the differential method where immediate balance by varying | s: 

æ resistances could only be ohtained when varying the four branches simul. - ES 







taneously, according to a fixed relation € 
. T» 
; Rapid approximation of the two functions S and D towards zero. v 





Qn account of f == w + B we have 


_ â l - 
uw S= =l R | — 


4 
A= Ra/a— Kirva/b x 
Now suppose A = o, then this equation may be disturbed by X, R, N, U, a, ^ 
or b varying; a and b are wire resistances which may be taken as constant, 
for their variation with temperature is exceedingly small, and in ease of | 
— accident, 7. e., a coil breaking ox becoming shunted, nothing short of actual 
a" repair could help: Further vp supposing the differential instrument to be 
— properly designed and mechanically well executed, may be taken ‘as a per- 
| fectly constant quantity which certainly, as long as the coils or their — 
— — armatures are not moved on purpose, does not alter of its own accord, 4 
k z The quantities left, which by variation may affect the balance equation, 
| =F are K, R, and A. 
pu! Of these three quantities the variation of Æ may become largest, for 
= .K does not only contain the line resistance, which is highly variable, but 
+ K includes also the internal resistance of both the line batteries, which, even 
for the best known form of galvanic battery, is by no means a constant  — 
* quantity. The variation of the internal resistance of the line battery in each — — 
station produces of course the greatest disturbance of balancein £hat station, — 
A noe. The next quantity most liable to change of its own accord is clearly Æ, — 
ince it contains the internal resistance of the compensation battery. d 
> » the ratio of the two E. M. F's. in one and the samg station, though P 
ing also liable to change, will however vary very little, The x. at, P. of 
wall prepared galvanic battery, especially When the battery is worked by ¢ 
sa ak curr ents, is far more constant than is generally believed.* 


where 





























4 ‘ppears that changes which have been observed to take place in tho m. se. * of Ty 

f «Mis — + Leclancho's battery nro generally apparent only, not real. Such. changes - | 

' gen "a ly quite within tho limits of observation errors, and if they are large thoy aro ee 

m gene — to the incorrectness of the method employed for measuring tho m. MOS AM 
bi ies 
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With respect to the variation of the three quantities J, R, and A, the 
function S may therefore be expressed in three different forms. 








A b 
S,-—eqg +3 Y ôK whon J varies only. 
* . 
S, = e q zs ôk when Zi, i. e., a varies only. | 
ia 7 ae * 
S, - = ê g 5A when AÀ, Ż ¢., E or e or both are varying only. 








These three d — disturbances of balance may act singly or conjomtly, 
i and it is clear that they are independent of each other, at all events as far 
* as this investigation is concerned. Consequently the safest plan will be to 
make each influence as small as the circumstances will allow it. 
—— The disturbance S, for any constant eg X v a/b, and any given 5 K 
ps will obviously become smallest the larger R K is selected. Supposing 
R + K constant, whatever that value finally may be, Æ K has a maximum 
— for R= K, and the very same condition w M obviously make the disturb- 
— ance S, smallest. 
1 S. offers no best condition, this expression only shews that it has an 
B absolute maximum with respect to b, namely as 
D R =a 4+ d + b, forb =a + d. 
pz Thus we are informed that whatever rélation between and a + d may 
"n be finally chosen, b — a + d should nof be selected, as otherwise any 
| given variation of A would have the greatest possible disturbing effect on ` 
' the balance. But == a + d being the condition for the maximum mag- 
iatis effect in the compensation circuit, it is hereby established that for the 
- sake of regularity of signals, which under all circumstances is to be consi- 
dered of paramount importance in Duplex Telegraphy, the maggetie effect 
(dn the compensation branch must not be achieved in the most economical 
r anner, but quite the reverse. This, as the compensation circuit has actu- 
: diy y to produce wholly or partly the duplex signals, isa testimonium pan- 4 
. pertatis for the compensation method, and proves it in this respect inferior — ^ 
Lo fto both the double balance and the differential method. | 
: — R= K 
is s the regularity condition for the compensation method, i. e. 
dn order to make the disturbance of balance by a variation of the resis- 
e in both the circuits absolutely as small as possible, the total resistance — 
j naation circuit should be equal to the total resistance of the 
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ilt is against the adopted view, for Dr. Gintel as well as others after him. 
Macs os d € kid of local. circuit, i, e, a Sido, PN | 
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If we now substitute in S, for K the vatus n, iod i in ia 8, for R the l J 
value K we get ; 
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—. — remains the same. Tes 
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e . AS, has an absolute maximum for 6 = - t ; S, fora — +. and — f 



















he S. for b = a + d as stated before. 

F Hence we know what relations between the different variable, should 
not exist. 
- — ‘his is all we can get from the funetion S. For further relations we 
must look to the function D.e . 

For Station I we have* 

i^ e ; e E" A' 
E pom E Sa A a 
— - which again, with respect to the variations of K’, R’, and X may be written 
! -in three different forms : 





e ~I 
R iš * yes A 

reda na prnetico allows. But this is clearly wrong, for if 2 
pee red with A, tho balance becomes unstable. This facet explains, to à certain “A 
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method for — 
"which has attended the applieation of the compensation is 
: gr — the method was tried under the most unfavorablo quantitative. D? 


vee ——— — the terms could be à 
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clearly a maximum for a = b. This proceeding is right, because we take 
b as the original variable, and vary a' and y' simultaneously with 4’, in or- 


der to keep ¢ and a' + b' constant ; while J and s are independent of a’, f, | 


and y. 

In order to be sure that a’ = 5' makes also D," a minimum, we must 
shew that 7' keeps constant, i e., p keeps constant when a’ varies, But p* 
=a’ + f^, thus we have only to consider f” simultaneously variable with a” 
equal and opposite to the variation’ of a, which is allowed. Therefore 
the condition a = b makes undoubtedly the disturbances D,” and D,’ 
minima. While the disturbance D,’, which contains ZZ in the denominator 
only, is not affected by this relation, but depends on the absolute*value of 5’ 
only, which should be chosen as large as possible. 
| a — bis therefore the second regularity condition, the fulfilment. of 
which makes the relative ‘disturbance of balance by a variation of A and A 
as small as possible, 
| Substituting now a’ = b’ in the expression of the D disturbances and 
remembering that 

R =K f 


we get 
Di =sN v TK 


: J e i 
D, —=87 5 
WA ; " 
D, =s0 7 SA 


Thus D,', and D,’, for constant s, A’, and v’, become smallest the 


Á | jid 
smaller id is, while D,’ becomes smallest the smaller m 
Jo. 


Now remembering that 
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For a tolerably wood line & + p" as well as F + p can be taken as small 
án compayison with i; hence approximately 
J | 1 1 


K—TXT*ypt9 Leper jt c 
“h 
p7! 


From which it follows that also for the compensation method p' and p* 
should be selected as large as possible. 
E. But p = a + f does not give a condition besides that we know we 
— — — should s a and f' absolutely not small, 
; , Further we see that the disturbance D,’ has v' for its factor, while D,’ 
) has A’e’ for its factor. 
, Henee for a given A’ v’, the best will he to make v' as small as possible, 
oe The regularity of the signals is therefore obtained if we fulfil the fol- 
loving conditions in either station. 

























2 > R= K 
* a ub 
mn - p _ as large as possible 
z v as small as possible, 
— Knowing this we may now consider that balance in either station is 
J rigidly obtained, or that — 
EI Rf/a— Kivr/t—o | - 
| - and * a == b 
E e bave ÀA v= l 


Ma 


"The absolute value of a may now be determined by considering that it 
is advisable to produce the signals in either station in the most economical —* 
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If we, for instances, take i = o, than 


eg va 
L+2(a +t f) 
L 
— + for a perfect line and by inference 


a =F = + f 
approximately. 


C TW fy A 


Now we can decide on the method to be adopted for ré-adjusting 
balanee, On account of the regularity condition 7? — K, and as both 
undergo variation, especially K, we are obliged to adjust balance in the 
compensation branch by yarying the resistance d, and leave the coils or 
their armatures stationary. 

Thus the general solution of the lst problem for the compensation 
method 15s : 

1. Readjustment of balance is to be effected, by a 
variation of resistance in the compensation circuit and 
not by a movement of the coils or their armatures. By 
this adjustment Ris kept equal to K permanently, no 
matter in which branch the variation takes place. 

2. f=w+ £ 

a=b=% +f 
V^ = 1 
v as small as possible and ^ as large as possible. 

B is known from the number,and nature of the single cells of which 
the battery has to consist to produce through the given line (connected up 
in a circuit like Fig. 3) single signals with sufficient strength. 

w isknown from the absolute largest variation 8 may undergo in time ; 
hence fis determined and therefore also « and 5. 3 


Determination af X and v. 
E 
We know that A v = 1, and further that A = = should be selected as 


large as possible or v as small as possiblagiput otherwise it appears that no 
fixed values for A and w can be ascertained. If, however, we consider the na- 
*ure.of the variations of R and K, which may disturb the balance, viz. : 
| Ahose variations of R and K which are due to unavoidable decrease of the 

internal resistance of the two batteries by the working currents, it will be 
‘seen that n best value of A does exist, and that therefore v also becomes fixed. 














"~ Ta " > = > vox = 
a = i R 
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A | Suppose that at a certain moment 
b. R = K is rigidly fulfilled, and remembering that | 
i R=t+d+a 4 
| is K —2 (a + /) + ZL (for a perfect line, i. d., E — 0) 
] and further, that | 
l a —b 

and f—aB x 

we have d + as=a t2 w t2? B+ 





“Now, in this equation suppose everything constant except a and 8, the 
anternal resistance of the two batteries Z and e respectively. Hence if 

* we could achieve that 

8 a = 2 68 invariably, 

the variation of the internal resistance of the two batteries would not disturb 
d the equation R = K, and therefore also not affect the balance. With 
- absolute certainty we cannot fulfil this desirable relation between the two 
— wariations, but with some probability we may. For it is well known-that 
= ‘the internal resistance of a galvanic battery decreases in time by the current 
passing through the battery. Hence, if we suppose that the two batteries 
R consist of identical cells (equal in nature, siZe, and internal resistance) we 
——  amay say that the variation of the internal resistance of a single cell by the 
unit current in the unit of time is the same for both the batteries. Further, z 
nt we make the other not improbable supposition, that the variation at any * 
. one time is proportional to the current which passes at that time, we have EX 


» 










| E E? E 
= (U m. qu ML 
J — — —— ? 
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K+6K 

P where e is the variation of the internal resistance of a single cell in unit of 

time by unit of currént ; ¢ a certain unlenown function of the time which, 
as the two batteries are workisg simultaneously, is not required to be known. 

noe frc $a26g 

K= R 
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: by their own nature. There are then remaining only those variations of E 
the battery resistance which do not follow the law of steady decrease, but 
which are more accidental, and make therefore the compensation method 
still inferior to either the differential or bridge method. Š 
1 di 
* Physical meaning of v 9 s 
It has been proved that balance in each station is to be established by 
adjusting resistance and not by a movement of the coils or their armatures. 
Hence it will be practical and convenient to coil the two helices above each 
other, and have them acting on one and the same iron core, 
Further as v = “= f. - it follows that the magnetie action of the 
hi 
- acoil must be made greater than that of the 5 coil. Therefore it will be 
best to coil the helix & on the top of the helix a. 
Further the magnetic action of a cylindrical coil of resistance «a (in 
— Siemens units) can be expressed as follows ; . 
AX 
9m == 8 a/a ol 
where A is half the cross section of the coil (cut by a plane through the axis 
of the coil) expressed in [] ™™- 
À the absolute conductivity of the wire material (H; = 1 at O° C) 
l the length of an average convolution expressed in metres. 
the magnetic force exerted by an average convolution of the coil 
when the unit of current passes. 
c a coefficient representing the manner of coiling. . | 
Hence for the æ coil we have ^ 4 
fe A’ A* = 
Ma = 3 a/a Saris 
he 5 coil 
5 A” A" 
Mà m= 8" / bf a =r vb . 
- D | 3 — 
Dividing ms by Ma, and remembering that by condition a = b, and that — — 
A” œ = c" by necessity, we have : CEN 
TM | ie n. 
^ s" JAE . * 
el “Loe Sel 
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D "de i m P - 
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As we have supposed that the magnetic action of any one eylindrieal 
eoil is proportional to the magnetic action* of an average convolution it is 
also consistent to put s — s", and we have at last 


AME ot 
Al. 9 


- If now the two bobbins of the coils a and 5 are taken of equal length, 
and if the thickness of the a coil be a’, the thickness of the 5 coil d", and 
the diameter of the iron core 2 r, we have, 

A” d" 
apte 
V = (2 r d d) 7 
: I" — 12 (r 4-4) 4- d^) x * 
> (4 r + d) d" — 2 d' (r+ d) n 
| This equation fixes the relative dimensions of the two babbins n 
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- 
=- 4* 

JY -y 
mt pa 4 
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» t 

l | 

and their cores in order to have v — we 

Süppose for instance we make d' = d arbitrarily we get 27 =d, | 
‘and from it can be easily calculated that the diameter of the wire of the 6 
coil should be about 19 per cent. larger than that of the a coil The 
, absolute diameter of the wire depends of eourse on the absolute dimensions 
of the bobbins, and on the resistance of the line for which the instrument 
isto be used. But this question, although of practical importance, has 
a nothing to do with the Theory of Duplex Telegraphy. This settles the 

the! | solution of the 1st problem of the compensation method. 
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. oum nnd Jacobi have experimentally proved that, within certain imha tho | 
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Ortner METHODS. There have been suggested, from time to VR 


many other methods of duplex working. On a closer examination it will, 


however, be found that, as a general rule, they do not differ essentially from 
the three fundamental methods treated of. I shall therefore x n 
with the labour of investigating these derived methods. 


— In ease it should be thought necessary to investigate them, no 


diffieulties ought to be met with, if only the general plan of attacking 
duplex problems be remembered, viz., to draw the diagram of the method 
in its most general form; develop the forces p, P, and Q; from these 
three forces determine the functions S and D; find the relations which must 
hold between the different variables (resistances and E. M. F. s.) of which 
the system consists, in order to make S and D simultaneous minima; con- 
sider the question of immediate balance which determines also the best mode 
of adjusting balance ; consider that the movement of the key must not alter 
the complex resistance of the station to which the key belongs, i. e., that 
the working of the key must not affect the balance of the distant station; 
determine the absolute values of the different variables when balance is 
rigidly fulfilled by considering tlre question of economy, i. e., establish’ the 
relations for maxima currents’ and maxima magnetic moments ; any vari- 
ables which should then be left indeterminate must be fixed by secondary 
considerations, and by certain practical conditions. 

Before comparing quantitatively the efficieney of the three fundamental 
methods treated of, it is requred to solve two questions, viz, :—'The E. M. F. 


required for each duplex method ; the —* size of the increments of the 


" M Adjustable resistance. 





[To be continued.] - 
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II.—On some Lizards from Sind, with Deseriptions of new Species of Ptyo- 
dactylus, Stenodactylus, and Trapelus.—By W. T. Buanrorn, F. R. S. r 
(Recd. November 8 ;—Read December 1, 1875.) 

(With Plates I and II). 


A collection of reptiles which I made in Western Sind ih the months 
of January, February, March, and April 1875, comprises several species 
not noticed in the province by previous observers. Five lizards are new 
to the fauna of India, and three of these have not, so far as I can ascertain, 
been previously deseribed. Two of the three represent genera of Geckotide 
not hitherto detected so far to the eastward; indeed, it is doubtful if either 

of the two has before been found in Asia. 

The only additions to our knowledge of the herpetology of Sind made 
since the publication of Dr. Günther's great work on Indian Reptiles, are 
contained in papers by Dr. Günther and Dr. Stoliczka. The former de- 
serbed (P. Z. S., 1869, p. 500) some specimens collected by Dr. Leith, 
and tbe latter (P. A. S. B., 1872, p. 124) gave an account of a collec. 

S tion made by Dr. Day. 

| I am obliged to refer occasionally in these notes to my hitherto unpub- 
lished work on the zoology of Persia. This has been more than a twelve. 
month in type and I hope it will appear before this paper. 


Fam. GECKOTID.E,. 


1l. HEMIDACTYLUS Cocrrr. 
Not common ; obtained nlso by Day. 
























P 2 HEMIDACTYLUS MACULATUS. 
Ra This is not common in Sind, I think. I have only one specimen, the 
exact locality of which I have omitted to note. 


8. HEwrIDACTYLUS PERSICUS. 


p. Anderson, P. Z. S., 1872, p. 378.— W. Blanf., Zoology of Persia, p. 342. 
— -— This species is close to the common and well known M. maculatus, 
— but is rather stouter. Head above granular, supraorbital region sunk, 
e. - Granules on snout larger than on occiput. Upper labials about 11 or 12, 
Tower 9 or 10, but as usual the small hinder ones vary in number. Back 
- with numerous trihedral tubercles, not very regularly arranged, about 14 or ——— — 
d 15 being to be counted across the back, none of them equal to the ear-opening I2 
* — Cross bands of small pointed tubercles on the upper part of the tail, 
ne of them as large as those in the middle of the back, and none of them 
a ning jto the lower portion of the tail at the side; they are confined to (the ^E 
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upper portion, and do not extend half way round the tail; lower &urface 
of tail with a row of broad subeaudals. About 35 to 40 seales across the 
abdomen; 8 to 10 pores in males, forming a short row with an anteriorly 


silient obtuse angle in the middle across the przamal region, and not 


continued on to the thighs. 

Colour uniformly greyish white. The largest specimen obtained mea- 
sures 5:8 inches, of which the tail is 3:2. 

I obtained 4 specimens of this species, which at the time I took for a 
large pale variety of the common H. maculatus, in a house near Rohri, 
with specimens of M. Coct#i. It is probable that ZZ. Persicus partially 
or entirely replaces HM. maculatus further to the west. I have compared 
the specimens obtained with the type described by Dr. Anderson. 

This species is distinguished from ZZ. maculatus by having the tuber- 
cles on the tail smaller than on the back instead of larger, by their not 
extending so low down on the sides of the tail, and by there being no 
femoral pores, but only a short row of pores in the prwanal region. In 
H. maculatus there are usually from 20 to 30 pores altogether, in JZ. Persicus 
.8 or 10 only. = - 


js — 

4. PrxyOpDACTYLUS HOMOLEPIS, sp. nov. 

P, affinis P. Hasselquisti, a quo differt squamis dorsalibus omnibus 
parvulis subequalibus, naribus a scuto rostrali disjunctis, et colore griseo, 
J'usciis latis undulatis transversis fuscioribus variato. 

] Han.—4Zn montibus Khirthar dictis ad fines occidentales provincia 

| Jndicæ Sind dicte. 

— Description.—The general build and appearance of this gecko are very 
similar to those of the only other species of the genus as restricted, P. 
Hasselquisti.* General form rather elongate, body round, head broad and 

high behind, wedge-shaped in front, the region in front of the eyes slightly 

— eoncave. Limbs elongate ; the fore-limb nearly reaches the thigh when laid 

— — back, laid forward it extends beyond the end of the snout: the hind-limb 

» brought forward comes in front of the shoulder, The only perfect specimen 

measures rather over 7} inches, head 1 inch, tail from anus 3^4, or rather less 

. . than the head and body. 

— — "The nostrils are entirely surrounded by swollen scales, usually 3, but 

ome imes 4& in mumber, considerably smaller than the anterior labials. 
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A tral rectangular, its height rather more than half its breadth, which is more 

uer Á 12 

i * Ek Stellio Hoaasselquisti, Schneider; Pryodactylus Hasselquistti, Dum. ct Bibr. Ui, 

78; P. gecko, Gray, Cat. Lizards B. M. p. 161. The name employed by Gray is 

ris eint d or Lacerta Gecko, Hosselquist, which however cannot be applied to this species, 
OC eC 8 pl dne Lasis Geh of Linnmus. BN 
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Wien Some of these scales separate the nostril from the rostral and labials. Ros- 
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than double that of the adjoining labials, Upper labials on each side about 
15 or 16. Mental pentagonal, narrower than the adjoining lower labials 
J and very much narrower than the rostral; a row of enlarged chin-shields 
— — Along the lower edges of the anterior lower labials. No enlarged or pointed 
—— — —seales on the upper eyelid. The whole upper surface of the head, body, 
D limbs, and tail is finely and almost uniformly granular. Scales of the 
K abdomen flat, not imbricate, very little larger than those of the back; 
P those of the chin and throat smaller, except near the lower labials; scales 
iE beneath the tail irregularly polygonal, considerably larger than those of the 
| abdomen, not arranged in longitudinal rows. Tail not verticillate. Lower 
surface of limbs and soles of feet covered with small smooth scales, toes 
with simple cross plates, except at the extremity, where they are expanded 
into a double disk marked beneath with radiating stris ; claws retractile, 
minute, but present on all the toes. No femoral or prieanal pores. 

Colour (noted on living specimens) light brownish grey with broad 
transverse wavy bands of lighter and darker shades alternating on the back, 
- fail and limbs. There are about five darker bands on the back: the cross- 
_ bands are closer together on the tail. Lower parts white. 

E A few specimens of this new gecko were brought to me near the Maki 
Nai in the lower portion of the Khirthar range, which bounds the province 
— — of Sind on the west. The locality whence the types were obtained was in 
— the Mehar division of the Shikárpür district. 

* This is, so far as I am aware, only the second species of the genus as 
restricted by Fitzinger, Gray, Wagler, and others, and the first which has 
- ‘been found in Asia. ‘The other species, P. JHasselguisti, which is found 
— in Egypt, is distinguished by having enlarged tubercles on the back, and 
‘the nostrils in contact with the first upper labials and rostral. 




























6. GYMNOBACTYLUS, sp. * 

— — I obtained four specimens in the hilly country 
j-west of Sehwan and again in the hills west of Lárkana appears to 
r from G. Kachhensis (Stoliczka, P. A. S. B., 1872, p. 79) in having | 
arger abdominal scales; there being about 20 instead of about 30 across the - 
Biden. As I am not sure if this character is constant (for one of my 
d: primes appears to agree with G. Kachhensts), I shall a propose a new 










T | — have compared the species from Baluchistán, which I called G. brevi- 
s (A. M. N. H., June, 1874, XIII, p. 453), with the types of G. Kach- 
e xe 2 They are "quite distinct though allied. ‘The former appears much  — 

darker in colour, and differently marked, and one characteristic dis- 
n is that in G. brevipes the nostril is in contact with both the rostral | 
mt labial, whilst in G. Kachhensis, it meets the rostral jt b os m 
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separated from the first labial by an intervening scale. G. brevipes is figur- 
ed in the ‘Zoology of Persia, Pl. XXII, Fig. 2. 


6. STENODACTYLUS ORIENTALIS, sp. nov. 


S. arenarius, nonnunquam fusco-transfasciatus, dorso tuberculis parvulis 
irreqularibus fuscis ornato, caudd robustá, squamis caudalibus aequalibus, in 
annulos brevissimos ordinatis, digitis ad latera breviter Simbriatia, subtus 
scutellis tuberculatis indutis ; pupillá verticali. 

Han.—Jn Sind in desertis arenosis. 


Description.—General form stout, somewhat depressed; head flat, 
short, and blunt; tail slightly swollen at the base, thence diminishing 
regularly, much stouter than in S. 4 guttatus, about the same length as the 
body without the head; limbs stout, the fore-limb laid forward does not 
quite reach the end of the snout, the hind-limb extends to the axil The 
largest specimen obtained measures 2:3 inches, of which the head is 075, 
and the tail from the anus 1-4. 

The nostril is situated at the upper outer angle of the rostral, between 
that shield and three slightly enlarged scales, one of which se parates the 
nasal orifice from the first upper labial. MRostral rectangular, rather higher 
than the adjoining labials and about twice as broad ; it has a deep vertical 
groove in the middle which disappears on its lower portion. Upper labials 
about 12, lower labials 10—13, both series becoming much smaller behind and 
passing into the head-scales. Mental as broad as the rostral, rounded be- 
low ; no enlarged chin-shields, but the granular scales near the lower labials 
are a little larger than those of the throat. Upper eyelid well developed, 
covered with granular scales; lower eyelid wanting. Pupil vertical. Ear- 
opening a vertical slit, not quite equal to the diameter of the eye in length. 
Upper surface of the head, body, and limbs finely granular, over the back 
there are scattered small convex dark coloured tubercles, none on the limbs. 
Lower parts covered with small granular scales rather flatter than those of 
the back, but scarcely larger on the abdomen, and smaller on the throat. 
Toes short and thick, all of them finely fringed with shorf pointed denticu- 

wy lations, the lower surface with cross plates each divided into several ribs or 
S tubercles. All the toes furnished with nearly straight claws. Tail finely 


T — granular throughout, the granules being disposed i in rings. 
— —— olour pale sandy, the tail (and, in one specimen, the body) with darker 
ho 





- transverse bands ; a darker line from the eye down each side. "The enlarged 
—* tuberele on the back are dark brown. In one specimen the sides of the 
Sia Eus and labials are mottled with dusky markings. 
ins obti one specimen of this gecko in the evening on sand-hills in 
ry south of Rohri in upper Sind. Another was brought to 
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me in the hills west of the Shikárpür district. It is evidently à nocturnal 
species and probably burrows in the sand. It does not appear to be com- 
mon. It closely resembles a species which I described from Baluchistan 
under the name of Bunopus tubereulatus,* but that form wants the denticu- 
lated fringe to the toes. A variety of B. tuberculatus has the colouration 
of the present species. 

The other described forms of Stenodactylus are Africant ; S. guttatus 
being found in Egypt, S. Maurifanicus in Algeria, and S. garrulus in South 
Africa. Another species has been described under the name of S. caudi- 
cinctus (A. Dum., Arch. du Mus, VIII, Pl. XVIII, Fig. 15). This last, 
however, is a very different form, being allied to Lublepharis, and Dr. Gray 
has proposed to make it the type of a distinct genus Psilodactylus (P. Z. 
—— K., 1864, p. GO). S. orientalis is most nearly allied to S. guftatus, but it is 
stouter and has the baek tuberculated, and judging from the plate of 
S. guttatus in the * Description de l'E'zypte' (Supp., PL I, Fig. 3) the head 
in the present species is smaller and the legs much longer, the toes too 
appear to have a much shorter fringe. 





. 
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E | Fam. AGAMID®. 
3 7. AGAMA AGILIS. 

"e Olivier, Voy. Emp. Othm. Eg. ct Perse, IT, p. 418, Pl XXIX, Fig. I.—Dum. ct 
a Bibr., Erp. Gén. IV, p. 496.—Gray, Cat. Lizards D. M. p. 257.—Blyth J. A. S. B. 
F 1854, XXIII, p. 737.— Theobald, Cat. Rept. Mus. As. Soc. p. 38.—Anderson, P. Z. 8 
: - 1872, p. 384.— W. Blanf., Zool. Persia, p. 314. 

f Trapelus, sp. Jerdon, P. A. S. B., 1870, p. 78. 

Trapelus megalonyx, Stoliczka, P. A. S. B., 1872, p. 88, nee Günther. 

Very common in the hills to the west of the Indus valley, as it is in 
Baluchistán. In the open plain outside the hills it is less froquently met 
with. 

I have examined one of the specimens collected by Dr. Day in Sind, 
and described by Dr. Stoliczka under the name of Trapelus megalonyx and 
— T have no doubt of its belonging to the present species. The appearance of 
enlarged scales om the sides is, I think, to a great extent fallacious, and due 
Hn to brighter colour. Certainly there are no scales enlarged to the extent 
: va which is found in most species of Trapelus, and represented in Ford's figure 
ds of T. megalonyx in Günther's Reptiles. 
P 


* Ann. and Mag. Nat. Hist. June 1874, Vol. XIII, p. 454.— ‘Zoology of 
pee 348, Pl. XXII, Fig. 4. 
E In the Catalogue Méthodique des Reptiles du Muséum d'Histoire naturelle do 
Pa is by C. Dumeril (1851) p. 47, specimens of S. guffatus aro stated to have been 
from Australia by MM. Quoy and Gaimard. T OOT TEE 
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The only other Zrapelus recorded from the British possessions in India — — 
is one which Dr. Jerdon mentioned his having obtained from the Alpine 
Panjáb (P. A. S. B., 1870, p. 78). No specific name was applied to this - 
form, in the deseription of which I find nothing to distinguish it from 
Agama agilis. The fore-leg is said not to reach the hip joint, as it 
usually does in this species, but I find that it occasionally falls a little 

4. 


short. $ 

This species was obtained by Mr. Theobald in the Salt range of the 
Panjab and I find a specimen in the Indian Museum of which the record of 
the locality has been lost, but which was presented by Mr. Theobald, and is, 
I think, probably the specimen mentioned in his catalogue and determined 
by Mr, Blyth. 


8. ‘TRAPELUS RUBRIGULARIS, sp. nov. 

T. affinis T. ruderato, sed squamis omnibus levioribus, meatu auditorio 
majori, vix superne denticulato, poris praanalibus paucis atque in seriem 
unicam ordinatis, coloreque distinguendus ; supra olivaceofuscus vel griseus, 
albido guttulatus, maculis nonnullis fuscis distantibus in lineam longitu- 
dinalem utrinque ad dorsum" notatus, caudá superne fuscotransfasciatá, 
maculd rubrá (post mortem apud exempla in spiritu vini conservata evanes- 

| cente) sub guild signatus. 
ya^ Han.—4n Sind. 
Description.—General form very much like that of Trapelus ruderatus 
from Persia.* ‘The head is short and depressed, so much so in young speci- 
— ' mens that they have exactly the appearance of Phrynocephali, body much 
— — depressed, tail depressed at the base, then very gradually diminishing and — 
— terminating in rather a blunt point; no nuchal crest; a cross fold on the 
throat. The fore-leg in adults when laid back does not reach the thigh, the — 
hind-leg laid forward comes to the shoulder, in young specimens to the ear. 
— Length of the largest specimen collected nearly 7 inches, head 1, tail from 
— anus 3:8, fore-limb to end of toes 1:35, fourth toe without the claw (from - 
H - the division between 3rd and 4th toes) 0:22, hind limb 2, fourth toe 0:37. — 
——  — Seales on upper surface of the head bluntly keeled, irregular in size, 
- those in the middle of the occiput and forehead being rather larger than the — 
uperciliary ridge prominent ; canthus rostralis rounded ; nostrils ES 2 
- directed upward and backward, each in the middle of a single shield on the - 
| an erior portion of the snout; the nasals near each other, being separat- 2g 
Y sd by about three scales from each other and usually by two from the ros- =- 
|. 


* 


i 
















— > i JJ is 
* I have already pointed out (Zool. Persia, p. 316) that the Persian form is the 

do Agama ruderata of Olivier and that the Egyptian lizard, although closely allied, — — 

ba fail ; separable, in which case tho latter will stand as 7. matabitis, Morrem. yy 
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tral. Upper labials square, about 30 to 34 in number, rostral very little 
broader: mental larger than the rostral. Both eyelids fringed with elon- 
gate pointed scales, the upper in front and behind only, the lower 
— throughout. Orifice of ear exceeding the nasal shield in size, the upper 
edge has a few spinose scales in some specimens, but no long fringe 
covering part of the orifice ; tympanum very little sunken. 
Y. Scales of the back smooth or very faintly keeled, subimbritate, arranged 
_ ~ dn oblique rows, and with some much enlarged scales scattered among them ; 
each enlarged scale is about the size of four ordinary scales, it is pale in’ 
colour, often forming the centre of a pale spot, and rather bluntly keeled 
and pointed behind. These enlarged scales occur also on the basal portion 
of the tail, but not on the limbs. All the tail-scales are keeled except below 
near the base, the keels forming longitudinal lines throughout the greater 
portion of the tail; the scales are not arranged in rings. Scales on the 
limbs subequal, those above keeled, those beneath smooth, except on the feet, 
where the scales above are smooth, those beneath the feet and toes sharply 
-keeled. Claws moderate ; those on the fore feet very little longer than on 
the hipd, none of them half the length of the thumb without its claw. 
Seales of the abdomen all smooth, rhomboidal? a single row of about 10 to 
12 pores just in front of the anus in males. I count about 120 scales 
round the body. 
Colour above, when alive, olive brown of a paler or darker tint, spotted 
with pale yellow, each spot corresponding to one of the enlarged dorsal 
— scales, A dusky longitudinal line on each side of the back of the neck, and 
— 8 or4 pairs of blackish spots of irregular shape at a distance along the 
back. In some specimens the anterior portion of the shoulder is indigo 








A blue. A large red mark with dusky edges is always found below the throat 
——— dn living individuals of both sexes, it is more or less concealed by the throat 
_ — fold and it disappears in specimens kept in spirit, Tail marked Above with 
E alternating dusky and pale bands equal in width. 


This species is distinguished from all others by its colouration, and, 
when alive, by the presence of a red patch beneath the throat. It may be 
easily distinguished from 7. ruderatus by its much smoother surface, and 
F scales arranged in regular rows, and from Z. megalonyx by its shorter 
claws and by there being little, if any, difference in length between those 
on the fore and hind feet. It is probably more nearly allied to the Egyp- Ne 
tian Z. mutabilis. Compared with the figure in the ‘ Description de l'E'gypte' Ta 
(Gum. PLI, Fig. 6), it differs in colouration, in the distribution of the en- 











2. lscales and in their not being spinose. In Z, mutabilis also there P 2 ae 
me j be reles on the upper surface of the limbs. VEU Mery 
__ I found this new Trapelus not very common on the “ Pat” or sandy ——— — 
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I obtained very few specimens myself, nearly all were brought. to me, and 
almost all procured were young, only two or three being adult. 


9. STELLIO NUYFTUS. = 


Agama nupta, Do Filippi, Giornale del I. R. Ist. Lomb. Vol VT, (1843) p. 407. 
Stellio carinatus, A. Duméril, Cat. Méth. Rept. Mus, Par. p. 107, (1851).—Archives 
du Muséum, VIII, p. 680. 


S. uuptur De F., Viaggio in Persia, p. 352.—W. Blanf., Zool of Persi 31 
PL XIX, Fig. l. lis TI 


This is a fine addition to the fauna of Sind and consequent] y to that of 
British India. It is a very different S/e/lio from any of the species found 
in the Himalaya, the whole back being covered with large earinated scales 
equal in size and forming oblique*rows converging posteriorly, whilst there 
is an abrupt change to the small scales of the sides. The head is very broad 
with numerous groups of spines arourid the ear and on the sides and back 
of the neck. 

The form found agrees in structure with the variety which I have call- 
ed fusca, as it has no fold across the back of the neck, but the prevailing 
.colour is pale yellowish brown qs in the type. The largest specimen ob- 
tained measures nearly 19 inches, of which the tail is 123. 

I found S. nuptus rather scarce in the Khirthar range west of Sind 
_ but little above the sea level. It is common throughout southern Persia. 


10. STELEIO MELANURA. 

Laudakia (Plocederina) melanura, Blyth, Jour, As. Soc, Beng. 1854, SIXT, p. 737. 
Stellio melanurus, Anderson, P. A, S. B., 1871, p. 189.—Stoliczka, P. A. S. B., 1872, 

p. 129. 
m This species occurs abundantly in the Khirthar range forming the 
` frontier between Sind and Kelat. It grows to a length of 17 or 18 inches, 
the tail when quite perfect being from two to three times the length of 
‘the head and hody. In a fine male 15:6 inches long, the tail measured 11-3. 
_ Tn a female 12 in. long, the tail was 8:5. The colour varies: in females it 
pide usually olive mottled with dusky spots and streaks on the head and back ; 
males in the spring are usually more or less black, especially on the tail * 
h n » part of the back ; some are jet black throughout the upper parts, and 
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i LN. a , June, 1874, XIII, p. 453, ani * Zoology ot Persia’, 320, PI. 

uet — separate it being found at times in Sv nata : 
psal ior ao NUN abhor analat in the latter, there being 10 tò 

f the enlarged “rows in the middle of the back instead of 6 or 7, but the ` 

, zs tp we neck is occasionally well developed inia Mit i 
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—— and so does the regularity of annulation. Some have the tail scales arrang- 

! ed in verticils, in others this character is obscure or wanting, and it is rare- 
» ly well marked. , 

3 In adult males there is a patch of thickened seales in the middle of the 

abdomen as in some other forms of Sfellio. 


1 Fam. LACERTI DE. i 
| 1l. MESALINA PARDALIS. = 

tr Lacerta pardalís, Licht., Verzeich. Doubl, p. 99.* 

fy * Erewias pardalis, Dum, et Bib., V. p. 312. 
1 


Meselina pardalis, Gray, Cat. Lizards B. M. p. 43.—W. Blanf., Zool. Persia, p. 377. 
Bremias (Mesalina) Wateonana, Stoliczka, P. A. S. B., 1872, p. 86. 


"i | In the ‘ Zoology of Persia, I pointed out that the specimens of this 
cd obtained by me in various patts of Persia, agreed perfectly on the 
ea one hand with typical examples from Egypt in the British Museum and on 
p que other hand with Dr. Stoliezka's description of M. Watsonana. A typi- 
— cal specimen of the latter is in the Indian Museum, and I find my identi- 


* poo was Xs correct, and that this — agrees in all respects with 


a This — is common in the western jest of upper Sind, keeping 
— chiefly to open plains and deserts. 7 

d. 

—— 12. AcawTHODACTYLUS CANTORIS. s 

E . h Common i in open sandy places, usually amongst bushes, not in absolute 
"€ 

L-——-- 33. Opntors JERDONI. 

E | This is not common in Sind, but I saw several on the top of a : am 


a the. Hab river near Karáchi. RRT Er this species see Stoliczka’s 

ks, J. A. S. B., 1872, XLI, p. 89, and Günther's, P. Z. S., 1875, p. 225. 

latter s, however, is mistaken in supposing that Cabrita Jerdomi is the —— — 
E es. As was pointed out by Beddome in his original description — 
— Jour. Med. Sci. 1870), C. Jerdoni differs in having a fully — 

d lower eyelid, a longer tail, more numerous femoral pores, &c. | 


= : 
S — Gray, ns Idae a 


‘nocess at present to tho original work. avast eee wank ete 
he identificntiot _ but it i» never wise to eii tau quis buen Maasai 
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III.—On certain protracted Irregularities of Atmospheric Pressure in the 
Indian Monsoon-region, and their Relation to Variations of the Local 
Rainfall By Hesry F. Buaxvonp, F. G. S. 

(Received May 13th ;—Read June 7th, 1876.) 


Note.—The greater part of the following paper was written in 1874 for 
communication bæ the British Association meeting at Belfast, and an ab- 
stract of the paper appears in the Reports of the work of Section A forthat 
year. I did not, however, publish the paper in extenso, as I desired before 
doing so to verify the conclusions by some further experience. The origi- 
nal paper discussed the phenomena of the years 1868, 1871, 1872, and 
1873: I have now added those of 1869, 1870, and 1874; and I have re- 
drawn the tables of the former years, substituting as the standard of 
comparison, the averages obtained up to the end of 1874, for those up to 
the end of 1873 only. The result has been a further confirmation of at 
least one of my conclusions, viz. the persistency of certain anomalies of 
pressure distribution. ‘The othér conclusion suggested, viz. that the rainfall 
of each.season is influenced in a characteristic manner by these anomalous 
Variations of the pressure, is one that requires for its verification a far 
more detailed and prolonged study than the data here given will admit of. 


In a paper read in February 1874 before the Royal Society, I con- 
cluded from a detailed discussion of the wind-directions, and the distribution 
of atmospheric pressure in Northern and Central India, as well as of other 
meteorological elements, that the Indian branches of the two monsoons, in 
the one case originate, in the other terminate south of the Himalaya; and 
that they are but little, if at all, dependent on the variations of atmospheric 
pressure in Central Asia, to which they have generally been attributed. 
The great mountain chain acts m fact as a complete barrier to the lower 
half of the atmosphere, and it was shewn that it is within this stratum that 
the alternating air-currents are restricted. From April to the end of Sep- 
tember an area of low pressure exists over a part of Central India and the 
—— — Punjab, towards which a tolerably steady current blows from equatorial seas ; 
E — while, during the remainder of the year, there is an area of less intense maxi- 
— mum pressure in approximately the same region, in which the winter or NE 
: = monsoon originates. In the charts given in illustration of this paper, it was 
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ea nearly uniform, prior to the re-distribution which characterises 
è wini er season. The object of she present paper is to shew that while 
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the distribution of relative pressures during the SW monsoon deviates 
somewhat from the normal or average type in certain years, the variations 
which appear at the beginning of the season in April or Muy are almost, if 
not quite, as persistent as the normal features of distribution shewn in the 
charts; and sometimes, indeed, last through one or two years. This fact is 
one which may prove hereafter of much practical importance. Sinee the 
strength and direction of the winds are determined by differerfees of pres- 
sure in neighbouring regions, and since the monsoon rains are in their turn 
dependent on the vapour-bearing winds, it might be expected that the ano- 
malies of rainfall would also shew a certain persistence, and that each sea- 
son, and, in certain cases, two seasons in succession, would preserve much the 
same character in regard to the excess or deficiency of rainfall: As far as 
observation hitherto has afforded the means of testing this presumption, this 
appears to be actually the case ; the result being sometimes a succession of 
| destructive floods, at other times the failure of the late autumn crops over 
large areas, producing those famines for which India is disastrously noto- 
rious. 

Until about eight years ago there wera no systematic records of meteo- 
x rological phenomena in India, sufficiently gerferal for instituting an enquiry 
into a question of this kind: and even up to last year, those that are trust- 
worthy and at the same time accessible, related only to about a third of the 
whole area of India. It is therefore for this portion only that evidence is 
at present forthcoming. But fortunately this includes the greater part of 
| ‘the area which is concerned with that branch of the monsoon that traverses 

Bay of Bengal in the summer months; the remainder being chiefly 
watered either by the current which proceeds from the western coast; or, 
in thé ease of the Carnatic, by the Bay of Bengal current which is deflected 
- towards that region in October and November. 
—— "With such partial data as have hitherto been available, it M certainly 
establish definite laws of the relations between the — 
‘and distribui on of the rainfall on the one hand, and local im 












| list t tribution of pressure on the other. "To do this effectually wal re- 
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ete wire much more complete data than we at present possess; including a 
Mik nowledge of the distribution of atmospheric pressure over the ens ay 
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es and the neighbouring seas ;* and more perfect means of determining — 





+ absolute movement of the air,f its temperature and humidity, t th TY m V 
sent available. I shall therefore content myself in. this — 
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adducing evidence to shew that abnormal variation of relative pressure 


tend to be persistent ; and on the former head I shall only point out some 
observed coincidences, with the caution that no satisfactory discussion of 
this subject is practicable until the conditions are known over a very much 
wider area than that treated in the present paper, and that for a sufficiently 
long period, 

When tlie barometric traces of a number of stations in different parts 
of India are compared together, it appears that, after eliminating the regu- 
lar variation of the daily tides, they are all affected simultaneously or near- 
ly so by irregular fluctuations of very various duration (from one to many 
days), and that these are on the whole more intense at northerly than at 
southerly stations. The amount by which the pressure at any place for 4 
given month or day deviates above or below its normal value for that period, 
will necessarily be affected by these irregular fluctuations as well as by 
those protracted anomalies of pressure with which I am now concerned. 
The most ready way of exhibiting the latter is to take the barometric differ- 
ence for the period in question of a pair of stations, not too distant from 


each other, and from this to deduct their normal or average differepee for 


the corresponding period ; or, what comes to the same thing, to obtain the 
total barometric anomaly* for each of the pair separately, by deducting 
the corresponding normal values, and then to take the difference of these 
anomalies. This latter method will be followed in the tables illustrating this 

per. If we find that as a general rule these final differences or, as I have 


"termed them, relative anomalies preserve the same sign + or — and not in- 


tul r— 


? in latitude), the less complete is the elimination. But for my present pur- 
AN iavivuoe, | 
"pose this rough method will suffice. I now proceed to the facts. 


a * 





"Bae nf Bengal and in part of Orissa characterised the whole of the SW. 
ES — | | | ret I t 
term, I designate the amount by which the mean pressure at any station 4 
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P 
j monsoon, while in Lower Bengal the pressure was for the most part above 

~ the average. This is shewn in the tables for the year [see Appendix] ; the 
T first of which gives the mean total barometric anomaly for each month of 
— — Calcutta, Saugor Island, False Point, Cuttack, Chittagong, and Akyab, and 


? the second the relative anomalies for certain pairs of stations selected so as 
— — best to illustrate the phenomenon in question. 
i. In this case, which indeed was the first that attracted my attention, 


the relative depression was remarkably intense, and bounded (on the land 
side at least) by a high gradient. The pressure in Bengal was unusually 
high and that at False Point abnormally low at the beginning of the year ; 
and this barometric difference was intensified in May, when, however, there 
was a prevalent high pressure much exceeding the average. In June, again, 
l when the general pressure was below the average, the difference was less, 
and as between the neighbouring stations of Cuttack (50 miles from False 
Point) and Calcutta, almost disappeared; reappearing, however, in July 
- witha general excess of pressure, and becoming further intensified in 
k August with a general and abnormal fall. In this last month the greatest 
a difference was between Saugor Island and Cateutta (68 miles apart) ; amount- 
— ^ ing absolutely to not less than :103 inches on the mean pressures of the 
— month. There was no cyclone, notwithstanding that so great a barometric 
if — gradient rarely occurs, even temporarily in India, except during the passage 
— — ofa cyclone. The rainfall at Calcutta during the month was however very 
heavy, one half greater than at Saugor Island, and at Hooghly 30 miles 
— further north it was nearly twice as great as at Calcutta. I shall recur to 
[ this subject in the sequel In the north-west of the Bay, the anomalous 
| depression lasted until the end of the year ; but it was most intense during 
fe — the south-west monsoon, The excessive rainfall was quite local, and oceur- 
— — red, as we have seen, some distance to the north of the depression. In the 
— N. W. Provinces the fall of the season was somewhat deficient. * 
—— — — Jn 1869 the pressure was abnormally high at False Point and Cuttack 
n - (especially the former), relatively to the more southern part of the coast 
:) on the one hand, and to Bengal, especially as represented by Ber- 
Jhampore on the ether. It was abnormally low at Berhampore and also at 
PA Chittagong; while at Akyab, relatively. both to this place and Port Blair, 


















p 
T unusually high ; August being a temporary exception. In other words, 
= 

e. | across the Bay from Akyab to False Point and Cuttack. In the Meteoro- 

Moos Report for that year it is stated that “the rainfall was less than the 

| zm zein Orissa, the Gangetic delta, and Aracan, Also in Eastern Bengal 
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and during the greater part of the monsoon, even to False Point, it was 


there. seems to have been an abnormal ridge of high pressure, extending. | 


ot Sylhet and Cherrapunji), in Lower Assam, Sikkim, and parts of —  — 
de. was shove. the average at Soory and Berhampore, and over e. 3 
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tract of country stretching — the Rajmahal hills and the Bhotan 
_ dwars, including Dinajpur, Rangpur and probably Julpigori and Buxa.” 
Hence it appears that the ridge of relatively high pressure, before adverted ` Ee. 
to, had the effect of diminishing the rainfall generally both in the region * 
occupied by it and also to the north ; except where the abnormal depression | * 
at Berhampore and Chittagong fended to negative this effect and produce 8 
local increase.. Quoting agaih from the Report of the year, “it wonld 
appear that the area of greatest rainfall did not coincide with that of the — — 
barometric depression but was at 150 miles to the north-east of it. ]It was 
very restricted, and if the data can be trusted in detail would seem to be ` hi. 
sharply defined." {j 
; The local relative excess of pressure at False Point and Cuttack was. 
maintained through the cold weather of 1869—70, and up to the end of the _ 
latter year; except at Cuttack, where it fell in December. ‘The same was 
the case at Akyab, except temporarily in the month of May [see Tables]. — tx] 
Its total duration extended therefore over two entire years. At False Point, 
however, the barometer stood abnormally in excess of Akyab, during the " 
x earlier months of the year and algo in August and December. The region 
of most persistent depression *was about the Andamans,* and the relative * 
depression at Chittagong, Berhampore, and Monghyr was maintained, though ——— 
less intense than in the previous year. At Jubbulpore the pressure was 
abnormally high, relatively to Nagpur, during the hot weather ; but this rela- 
tion was reversed in August, and at the end of the year, the pressure at the —— 
latter station ranged greatly above that at the former. — 
—— [nthe Bengal Report for this year it is stated that “In the Central 
— Provinces, including Sambhalpur and the hilly country to the West of the — 
Gangetic delta, the rainfall was higher than usual; while the Orissa coast ——— — 
tract and the Gangetic delta had less than the average, more especially along 
a line passing through False Point, Midnapur, and Burdwan", that is to say  —  — 
zn under the lea of the high pressure region about False Point. *''The — vane 
| in har registered about the usual quantity ; in some cases much more ;" 
e this being under the lea of the relative depression about Monghyr. “ In C 
Eastern Bengal and Arakan the rains were generally somewhat deficient, 
- exce] pt at Sylhet and Noakhally” ; ,und it is observed that “some of these 
yt TU | irre ities appear to be very anomalous.” 
at next come to the year 1571, one of unusually heavy rainfall in Ben- 
| gi (except the Eastern districts and Lower Assam) and also in the NW yr 
b m E vinces and Central India. In this year, the pressure was abnormally low - , 
in the eastern part of the Bay about Akyab, in Orissa, and in Central Indi 
north | of the > Sát püra range; as compared with Bengal, the Gangetic — 
and the e s ict. to the South of the — On the west coast (the in. 
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dian eoast) of the Bay, especially about False Point, the pressure was still 
relatively high, so that the two areas of abnormally low pressure, viz. that 
on the East of the Bay and that of Orissa, were distinct and separated. 
The Akyab depression did not extend to Port Blair (Andamans), where the 
pressure was on the whole slightly in excess of the average. To shew these 
differences, in the Table for 1871 I have compared in the same manner as 
before, Akyab with Chittagong on the north and Port Blair on the south ; 
False Point with Vizagapatam, and this with Madras on the south and with 
Berhampore on the north; also with Akyab on the east and Cuttack on 
the west; Cuttack with Berhampore, Monghyr, and Jubbulpore ; and Jub- 
bulpore with Benares on the north and Nagpore on the south. Also Ber- 
hampur with Monghyr and Chittagong. 

The general persistency of the relative baric anomalies of the season is 


well shewn in the table. But it exhibits some interruptions ; as for instance 


a sudden relative depression at False Point, Vizagapatam, and Cuttack in 
June, coinciding indeed with a general fall below the average, but most 
intense at those stations. The rainfall in this month was exceptionally 
heavy i in the Gangetic delta, especially in the neighbourhood of Calcutta, 
where it was about twice as great as at Sauger Island; thus repeating the 
conditions already noticed in 1868. Another noticeable interruption is a 


rapid rise of pressure at Jubbulpore in October, which was partially felt at 
Nagpore and Benares, but not at all in Orissa ; while in Lower Bengal there 


was a fall of pressure. Fluctuations in the amounts of the relative anoma- 
lies, of less magnitude are indicated throughout, as might indeed be expeet- 
ed ; but they are for the most part gradual and not such as to negative the 
general truth of the law of persistency. 

The next year, 1572, was one of light rainfall in Bengal generally (that 


of every month being below the avérage) ; but it was excessive in Orissa and 


Chutia Nagpore. It was also stormy in the Bay of Bengal, which was not 


3 ` the ease in 1871. Inthe N. Western and Central Provinces the rainfall 


i | either about the average or somewhat above it ; this was chiefly due to 
e heavier fall of the later months of the monsoon. Both in the N. W. 


d with stations to the North was greater than in 1871; but Akyab dido 


4 m Sayer whole range abnormally below Port Blair, nor did Jubbulpore 
range ———— below Nagpore on the one hand = Boat M er, 
ES in th ist year; while an abnormal — in the N. Wee : 
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ices and Behar, the hot weather months with June and July were 
diy dry, and rain did not fall plentifully till August. The €-—— ee 
* E irometric depression in the neighbourhood of Akyab, and in Orissa as 
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with the addition of Agra, Jhansi, and Lucknow in the N. W, Provinces, 
these latter being chiefly for comparison with the corresponding data of 
1573, when there was an important barometric irregularity in the Upper 
Provinces. 

In the table the general persistency of the baric anomalies is clearly 
shewn, but there are three interruptions of some importance. In May with 
a general falk greater than the average, especially in Central India and 
False Point, Jhansi in the interior and Port Blair were exceptions, the fall 
there being slightly less than the average. Again, in June, when the pres- 
sure generally was considerably above the average, Orissa and Port Blair 
changed in the opposite direction. Lastly, in September, with an unusual 
rise of pressure every where, this was most intense at False Point and 
Jubbulpore, and was but little in excess of the average at Port Blair, Vizaga- 
patam; and Madras. 

I now come to the vear 1873, the rainfall of which in most parts of 
Northern India was much below that even of the previous year, causing 
that deficiency of the crops in parts of Bengal and the N. W. Provinces 
which is still fresh in the recollection of all. The baric anomalies of the year 
were in some respects identical with those of 1872, having lasted through 
all the revolutions of the changing monsoons, but (Bey were accompanied by 
| others which made their appearance either in the latter part of that year or 
f the earlier months of 1873, thus rendering the barometric distribution in 
| ‘the summer monsoon more anomalous than that of any year yet recorded. 

The anomalous depression in the Northern part of the ay of Bengal 


2 and Orissa still continued: Akyab as compared with Chittagong and False 
T Point as compared with Vizagapatam and Madras were lower even than iu 
—— — 3872: aud the Orissa depression, relatively to Bengal and the Central Pro- 
| — —winces, was as great, in some cases greater than in the previous year. With 

A regard to the south-east of the Bay, as represented by Port Blair, the 


"m Akyab depression was somewhat greater than in 1872, but the registers of a 
— — established during the year, in the Nicobars, seem to shew that to the 
outh of the Andamans there existed a very considerable barometric depres- 

. sion, which must have greatly influenced the strength of thg monsoon in the 

ol oe and which was probably abnormal, though tn the absence of | 

1 risters, this eannot be confidently asserted. 

— Tn th upper part of the Ganges valley, in the province of Oude, a ve 

in usua a Selon, appeared in the later months of 1572 and lasted up t 

: ose of the monsoon of 1873. These facts are shewn in the tables er 
the end of this paper. OT 

M the Prions years, the tables shew a general persistence of the 

pen 1 — interruptions, traceable to the unequal inci- —— 
E ne - fluctuations. Thus, in a Hebruary, — * 
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t 1 y pressure generally became about normal after an unusual depression in 
P January, the change affected the several stations very unequally, Orissa and 
nS the upper part of the N. W. Provinces being most affected, and Jubbulpore 
and Madras the least. In May, again, the pressure fell much less than usual 
* as a general rule, but at Akyab the fall was of the almost normal amount ; 
" while at Agra and Lucknow it was less than the average fall by nearly 
O'Linch. In June the fall of pressure was everywhere greater than the 
average, the excess being greatest at Agra and Lucknow, and least at Akyab, 
Miulras, and Nagpore. Lastly, in August, with a general abnormal rise of 
pressure, Akyab, Chittagong, Berhampur, and Monghyr show the greatest 
excess, and Agra and Lucknow nearly as much, but the rise at Madras was 
not much greater than the average, and at Port Blair, Vizagapatam, and 
Nagpore about equal and of intermediate amount. 

In 1874 the pressure was abnormally low relatively to other places at 
nt Akyab, False Point, and Cuttack, especially the last ; while it was highest 
at Berhampur and Chittagong. 

Agra and Lucknow (especially the last) shewed a low pressure as in 

receding year; but the depression was relatively less intense ; and 
nas aud Jubbulpore were relatively high? more especially the latter. The 
stency of these differences was not less than in former years, as may be 
~ een i in the table for 1874; but I have not been able to trace out any such 
concurrence between these phenomena and the peculiarities of the rainfall 
as Eos exhibited in the reports and registers of certain previous years. 
= R "The rainfall gf 1574 was generally deficient in the western districts of | 
* and also the more eastern districts and Arakan; but above the 773 
| t — average at Burdwan, Soory, Contai, and in the Rajshaye and Cooch Behar 
— divisions. In general, too, it was in excess in Behar, Chutia Nagpur, and 
À P Scag In the N. W. and Central Provinces also it was generally abun- 
dant; Jhansi, Ajmere, and Nagpore being, however, exceptions; In the ear- 
Dod det of the monsoon, the rain was plentiful in tho N. W. Provinces 
nd scant: yin Bengal In Raptemiber and October this relation was rever- 
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t the somewhat — language I have employed in describing 
ge. the eines should tend to obscure the physical facts to which the. 
bare — it will be useful, before proceeding further, to reeall to mind | 
parewhat these facts really are. Such sel alse ee “a 
pue C's iy dle arses abe pects a phenomenon : veal ao 
E an — the concurrent operation of a number of ** * 
as ke e uu Tue dal he Me. 'er ( € 
or * itself. The physical facts foregoi “dis 
cussion he thus enunciated :—T hat amid the never ce easing — 
of e pansies on ona place to which veris 
t, E Ne RO Ar . 
— — J e e. 
"Ne | 


" 4 d A 
TAYR 















D 











- ~ yp — 
MU MH À ` - * 
25 $. es 
P. M = 4 Mae 
PED 


bi i 
» 
LU 


> po 






P 
» 


~ 


La 


1* 

i] 

Bd 
r 


f 




















i ———— c 


18706.] Barometric Anomalies. 35 


part of the atmosphere is subject, certain states 
tend to perpetuate or reproduce themselves in 
the same region, in such manner as to maintain 
a constant difference in the mean or average pres- 
sures of two neighbouring regions; and that this 
tendency to a constant local difference is in cer- 
tain cases maintained throughout those great re 
volutions of atmospheric density, composition, 
and movement which accompany the alternations 
of the monsoons. Nevertheless these states though protracted are 
mot permanent, and disappear after a longer or shorter time. Sometimes 
suddenly, but more frequently by a graduated decrease, 

When this class of phenomena first attracted my attention, my first idea 
was, as would probably occur to most, that the instruments used for measur- 
ing the pressure had either become defective, or had been displaced from 
the vertical position or moved to a different elevation, without the fact having 
been reported. Laccordingly had the instruments recompared and ascertained 
by careful enquiry whether any removal had taken place, but failed to ob- 
tain any explanation of the observed anomalies. Longer experienee has 
shewn that two or more neighbouring stations, occasionally participate in 
the same condition of protracted excessive or deficient pressure ; and where 
stations exist intermediate in position between those at which extreme 
opposite conditions prevail, the former continue to shew an intermediate 
condition. I should add that, as far as regards Bengal, I have given the 
utmost care to ensure that all barometric observations shalf be rigorously 
‘comparable, and after a careful consideration of all the circumstances, I am 
able to see no reason to doubt the validity of the phenomena indicated by 


Y. * The st remarkable caso of protracted difforences of pressure, which are nover- 
EP n tholess not permanent, is that shown by False Point and Cuttack, as compared with 
vx the surrounding stations. The registers shew that after remaining abnormally low 

t: throughout the year 1868, the pressure rose at the beginning of 1869 and at Fulse 
A — — point remained unusually high throughout the years 1869, 1870, and 1871 At the 
z beginning of 1872 it again fell, and remained relatively low during the two years 









rm —— | Now at False Point the same instrument (a marine burometer of 
M ELS 2 ttern) was used continuously by the same observer, and, I am ass 


in the same place, fromthe time when the station was originally established u 
to the end of 1872; it was then replaced by a marine barometer on the K 






he original instrument was replaced towards the end of 1869, but the two were 
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was again replaced in Docember 1872 bya Casolla’s standard, which was 


without any change in the general value of the rendings. At Cuttack — 


termined in Caloutta, the readings were found to bo identical, The second: 
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—H then, as I cannot but conclude, the distribution of pressure in India 

is subject to protracted local variations, which nevertheless are not perma- 

"ment, it seems probable that we may find herein a clue to the explanation 

‘of those irregularities of the rainfall that have so important an influence 

on the welfare of the people; and the connection between the two classes 

— of phenomena must become a question of very high practical as well as 
"y scientific importante, A 





I baye already shewn reasons why this enquiry cannot be satisfactorily 
undertaken-at present. For instance, the establishment of an observatory : 


at the Nicobars in May 1573, brought to light the apparent existence of a 
remarkable barometric depression in that neighbourhood, of which we 
should otherwise have remained in ignorance, What its extent may have 
been, we do not know, but its position is such that it must have been in- 
fluential in drawing aside a portion of the monsoon current which otherwise 
would pass up the Bay towards Northern India. So long as we remain 
‘without information of the meteorological conditions in any part of the 
Indian monsoon area, we cannot be sure that the effects we witness in Nor- 
‘thern India may not have resulted from causes whose seat lies without our 
area. * . 
—— But although any comprehensive discussion of the subject is impossi- 
ble, I may point to some observed relations between barometric depression 
and rainfall which are, I think, too striking to be a fortuitous coincidence. I 
= more especially to the iade heavy rainfall which praa in the 
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t Pg very intense iin lay near Saugor Point (100 miles to the south} er. 
"UM om the mouth of the Hughli. In the previous month of June, when the 
E tite of the minimum pressure was in the neighbourhood of False Point, the 
+a — of excessive rainfall lay about Balasore and Contai (100 miles to the — 
bu h), and throughout the season, while the barometric depression held its M 
se N. W. corner of the Bay, the excessive rainfall was re y 
‘south-west corner of the Gangetic delta, although the fall was heavy 
x erable part of the delta. in Behar on: tho other hand ead 
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the N. W. Piovinose, the rainfall of this year was deficient. I may here 
point to a parallelism between this case and that of the rainfall in cyclones, 


in which it appears, by the common consent of observers, that the greatest 
rainfall occurs in advance of the cyclone-centre. 





Now something similar to the above relation seems to be traceable in _ 


other cases when the depression is less intense and the effect more extensive, 


In 1873, althgugh the fall was deficient in Bengal and the N. W. Provinces, — 
it was not so in the Punjab nor abont Roorkee and Agra, which lay to the 


west or north-west of the abnormal depression in Oude ; that is to say, be- 
yond the depression in the course followed by the vapour-bearing winds. It 
was very copious also in Burmah, which lay beyond (to the north and north- 
east of) the Nicobar depression, the monsoon-current here being from the 
south west. In 1871, when there was an abnormal depression in the east 
of the Bay, in Orissa, and about Jubbulpore ; (how far this last may have 
extended east and west we do not know, in the absence of stations); the 
| -rainfall was abundant in the Gangetic valley and Bengal, as well as the 
J Central Provinces. But on the other hand, we must not lose sight of the 
fact, that in 1872 and 1873, when the depression was as great or greater in 
X the Bay of Bengal and Orissq,' the rainfall in Bengal as in Northen India 
^ generally was light or very deficient. This fact warns us that we must not 
push too far the conclusions drawn from our present imperfect data. 


The mean or normal values adopted as standards in the following tables 
-are those of all registers up to the end of 1874. The number of years in 
— each case is from 5 to 8. The table of these values is given at page 15 of 
— the Meteorological Report for Bengal for the year 1874. | 


1868. Table of total barometric Anomalies. 
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1868. Tablo af relative barometric Anomalies. 
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to Cal- | to Cut- to Chitta- 
a cutta. | | 
č 
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H April, (4... | — O40) — -067| — 019| — — 4c 
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1869. Table of total barometric Anomalies. 
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Barometric Anomalies. 
18€9. Tablo of relative barometric Anomalies. 
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1870. Tohle of total barometric Anomalies. 
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IV.— Description of a new Species of Phasmidæ.— 
By Janes Woonp-M 4fSox. 


(Recd. April 20th ;—Read May 3rd, 1870.) 
(With Plate XI). 


LONCHODES VERRUCIFER. 


4 9. Head armed between the middle of the eyes with two for- 
wardly curved conical horns, connected by a slight transverse elevation, and 
. with the hinder margin divided by notches into four or five tubercles. 
— Antenne long and setaceous. Mesosternum longitudinally carinate. The 
Ev "surface of thorax and abdomen traversed by a fine raised longitudinal 
p. sharper and finer in the female. The mesothorax moderately dilated 

: bem of the legs. Tegi weak ; all the femora have two minute 
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in the Fest of the i. 
dy uite smooth. The abdomen is uniform in width or tapers 
: ible extent from its base to the apex of the 6th. 
ceu is dilated, the Sth, which is slightly swollen, 
| th are obtusely carmate ; the strongly carinate 
ia by x Jingar lit into two parts. — by 
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J. Wood-Mason—On a new Species of Phasmidim. [ No. 1, 


membrane only, its apical half forming the deflexed and slightly incurved arms 
of the forceps, which when closed are in contact at their tips only. Each 
arm of the forceps is furnished on its upper edge with about five short and 
stout dark brown incurved teeth, one of the teeth larger and more incurved 
than the rest being placed at the very extremity ; and on the lower edge 
at the base with a very-strongly toothed nearly semicircular process, the 
teeth of which interlock when the forceps is closed, and near the apex with 
one or two teeth. The terminal ventral segment forms a conoidal mass, the 
posterior slope of which is longitudinally carinate and the free end broadly 
rounded, The cerci anales are short, obtuse, depressed, and just perceptibly 
forcipated, being slightly but abruptly incurved at the very tips. 

?. Body entirely covered with granules, which are very much less 
distinct on the seven posterior segments of the abdomen. Mesothorax con- 
siderably dilated at the insertion of the legs. The abdomen tapers slightly 
from base to apex of first segment, then widens slightly to the end of the 
_ 5th, which is marked above on its expanded posterior half with a low, rough, 

wart-like excrescence ; the 7th is depressed and provided below at the middle 
of its hinder margin ih a very short broadly rounded process, from which 
a limp acuminate process projects straight bath wards; three terminal dorsal 
segments narrower, tapering slightly to their apex, the last scarcely emargi- 
nate and carrying a longitudipally carinate semioval plate at its extremity; 
all the segments, especially the three last, with a small tubercle ati the 
middle of the hinder border of their dorsal ares. Operculum sul tulate 
in outline as seen from below, with a moderately well-developed carina 
about the middle of its poréior half. The folinceous crest of the fore- 
(7 fibim is expanded into a plaited lobe at the end of its proximal half. "The 
. minute cerci are covered by the slightly produced postero-lateral angles of 

— the last segment, 





á d. . 
J 


—— "MEM, 


' - >-* ay i 
i, AA a 
UA 1 & Y 2 



















— metath., G} ; abd., 18 + 41 = 921; antenn., 27j lines. 





B. PI Total length, 4 in.BP Hn.; head, 21; proh. 2; merih 143]. 


(o metatb,, 9; abd, 23] + 43 = 28; antenn., 231 lines. 
| Han».—Twq males and a single female were captured on South Anda- 
in the same | year. 


5s in, brevipes, G. R. Gray, uniformis, Westw., Crawangensi,* 
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4. Total length, 3 in. 7 lin. ; head, 14; proth., 14; mesoth., 111; . 


man by my native collector in 1872 ; and an immature example of the latter 
i" - sex was presented to me by Mr. E. H. Man, during my visit to these islands 
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Eo This species forms—with Lonchodes amaurops, Westw., nodosus, De- . 


filiform antenna, wit point i a ien ong and 
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bifoliatus, DeHaan, ete.—a little group all the members of which are dis- — — 
tinguished, amongst other things, by having the tibiz and the first tarsal joint 
of the fore-legs raised into sharp foliaceous crests. This section of the 
genus is represented in India by Z. brevipes, which is said to be a native 
| of the Malabar coast, the fauna of which is well-known to be largely leavened i 
> with Malay forms. "T4 
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A | EXPLANATION OF PLATE XI. 
Fig. 1. The male, of the natural size. 2. The throo terminal segments of the —— 
abdomen, seen from tho side, x 2, 3. Do, from below, x 3. 4. Tho terminal 


— ^ segment, from below, greatly enlarged so as to show the structure of the forceps, 9. 
P The female, of the natural size. 6. The five terminal segments of the abdomen, 


la seen from the side, of the natural sizo. 
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" V.— Description of Felis Shawiana, a new Lyncine Cat from Eastern 
' Turkestan.—By W. T. BraNronp, F. R. S., Se. 


(Received Jung $nd ;—Read June 7th, 1870.) 


x Amongst the collections made by the late Dr. Stoliczka in Eastern 
es ‘Turkestan, was an imperfect skin of a cat. Although I thought it probable — 
n that it belonged to an undescribed form, there was a bare possibility that. it 
"S might be a specimen of a species inhabiting Western ‘Turkestan and deserib- 
E ed by Dr. J. E. Gray in 1873* as Chaus caudatus. The tail was certainly 
; — much shorter than was represented in Dr. Gray's figure, but this might have 

— been due in part at least to a portion having been lost. Accordingly, in the 
nm list of the collections published in last year's J — I noted the species * 
as Felis sp. near F pardina ( ? Chaus caudatus, Gray). | a 
E A “Recently two additional skins of the same cat have been brought from 
—  "Yárkand, one by Mr. Shaw and the other by Dr. Scully. Both have been 
entrusted to me for examination and description. Neither is perfect, but 
— Mr. Shaw's specimen only wants the paws, and the whole skeleton has been 
preserved with the skin. It is evident that the species is quite distinct 
fro n Chaus caudatus, the taik being considerably shorter and the skull of 


quite a different form. I propose to name this interesting species after — 
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60. W. T- Blanford—Deseription of Felis Shawiana. (No-1, 


Mr. Shaw, to whom we are so largely indebted for our knowledge of 
— Yárkand and Kashghar. 
FELIS SuAWIANA, Sp. nov. 
. Felis F. domesticam magnitudine superans, ad F. chaus proxime acce- 
dens ; griseo fulva, nigro-naculata, subtus alba atque maculis nigris nurjo- 
- ribus ornata ; caudád breviusculd, supra, apicem versus, nec" infra, nigro- 
"Erangfascintd ; cranio elongato, ei F. viverrinw simili ; vellere molli, basin 
versus pallide purpurascenti-griseo : longitudine (sc. pellis) sine caudá 
bipedali, caudas 7—8 unc., cranii 4.25. 
Han.— Eastern Turkestan, in the plains around Yárkand and Káshghar. 
_ © Desoription— General colour pale greyish fulvous above, the back 
—rather darker than the sides, underparts white ; the body marked throughout 
with yather small black spots, which are largest on the abdomen, smaller 
- amd closer together on the shoulders and thighs, tending to form eross lines 
Yon the latter, and indistinct on the middle of the back ; anterior portion of 
the face and muzzle whitish, cheek stripes of rusty red and black hairs 
mixet. Ears rather more rufous outside, efpecially towards the tip, which is 
à “blackish brown, and pointed, the hairs at the end scarcely lengthened, inte- 
lh rior of enrs white. 'There are some faint rufous spots at the side of the 
E “neck. Breast very faintly rufous with one narrow brownish band across. 
a Inner side of limbs mostly white, a black band inside the forearm, and a 
—  @very black spot behind the tarsus. Apparently there are two blaek ban 3 
inside the thigh, but the limbs are ill preserved in all the specimens. Tail 
| E » dusky above near the base, with 5 or 6 black bars above on the po rior 
LI —TaM, none below, the dark bars closer together towards the tip. Fur soft, 
moderately long. purplish grey towards the base. | 
, à “a The size appears rather to exceed that of a domestic cat, gnd to equal 
a 2^ hat of the Ohaus. The tail apparently is about half the length of the body ~ 
— hout the head. In the two best skins examined the length from nose to 
- — rump is about 25 inches, the tails 7 to 5, but very little dependence can be 
—— "placed. on such measurements. The tail.vertebr:z from the posterior end of — -. 
— the sacrum measure when put together $75 inches, which would coincide | 
- ^ with a tail measurement outside the body of about 7} inches. i. E M. 
- — ^ The skeleton is that of an adult animal and the following are dimen- m E 
öns of the skull and limb bones ; de SS 
— Total length of ^ LU ee E T T e 
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— | Metre — Inches |— 
p Length of suture between nasal bones, ............ 025 pies 
s.d .. Greatest diameter of bony orbit, .................. "082 
ae Length of bony palate behind incisors,............ "OEL 
oo Length Of mandibhle; 12-24. Es 02 d v2 ce» v12s ua Fe 
— . — Height of do. from the angle to the top of the 

GOFODONMI proton 9699 
Length of femur, .............. NIE S EE Ves 2 E TUYA "140 
— E TOODI 
uo » wot humeris... erre o OD XI ERE 126 
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Compared with the skull of Felis chaus, that of F. Shawiana is com- 
paratively longer, it has the nasal portion more elongate, the face less con- 
vex, the breadth behind the postorbital processes less, whilst the processes 
themselves are longer and project farther. The true lynxes have an even | 
— — shorter and more convex skull and so have the smaller typical cats. The skull — 3 
ye a of Chaus caudatus approximates to that of the true cats, being rounder and = 
shorter than that of F. Chaussa The only skull I can find which approaches | v 
- - $n form to that of Felis Shawiana belongs to F. viverrina, the type oË 
 Gray's genus Viverriceps, a cat with a peculiarly long head. 

T s Felis Shawiana is distinguished externally from .F. (Ohaus) caudate 

= by its much shorter tail, from F. Chaus by being spotted throughout, and = | 

* from F. torquata (F. ornata, Gray) by its shorter tail, more rufous, m 

. eolouration, and distinct black spots on the abdomen. Tt is very different. —— 

— from F. euptilura,* which has red spots on the sides and rufous bars screen 3 
* ay ee 
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* Elliot, P. Z. S., 1871, p. 758, Pl. LXXVI. 
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VI. —Deveription of a new species of —E—— 
la: A By James: Woop-MXsow; => — | 
DEEST (TAL 1 (Read Jan. ih; 1876.) er 1 
- y — 


Sub-fam. GOLIATHIN. 


HETERORMINA HorrsTORFFEL. 
P. A. S. B., 1876, p. 4. 
Tota nigra, nitida ; clypeo ut in H. Childrenii ; elytris singulis macula ^ 
NET irva gubquadrata vel subovata alba. . — 
Bong. tota maris unic, 15 mm. ;. fem. 153 mm. | 
E. = Wholly black, shining, | Somawhal attenuated ; clypeus as in M. Child- dug 
X renii ; a small subquadrate or subovate spot—dirty straw-coloured in the 
aen but brilliant white in the living insect—occupies about the second Ld" 
—— | Of the length and the external or anterior two-thirds of the breadth 
he Ff sac elytron. The fore tibiæ are subbidentate in the female, and the — —*- 
“abdomen of the male is longitudinally channeled below. wt 
7 The species belongs to the same little group as 77 H. bimacula, confu- 
, Cuvera, and Childrenii, from all of which it differs in being wholly - 
ick, no part of its body being coloured blood-red as in those species, in 2 * 
"Sits slenderer and more attenuated form, and in the smaller size of the 
" shes on the elytra ; but it agrees with the last-named in the Structure - 
2 of the clypeus and in the form of the mesosternal process. 
In slenderness of body, H. Roepstor fii somewhat approaches. ZI. mod. 
, Wallace—a species belonging to a different section of the genus. 
— Ha».—South Andiman, when vus T rl . de 
© stort. — Regn E » —— — — ay 
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Part II.—PHYSICAL SCIENCE. 









2 12 No. II.—1876. 
UAM a — ett aia) - 5 ES 
VIL. —An Account of Experimgnts made in 1875 and 1876 in various parte 

of India, for the purpose of comparing the observed Temperature of the 4 

Dew-poins with that computed from the Psychrometer by different. 
nof Reduction —By Hexry F. Buawroup, F. G. S, Me- 
deofologibal Reporter to the Government. of India. 


VEO May 29th ;—Read June 7th, 1876.) 


[ at ns ah m d the results are detailed and diseussed in 
| made the special object of ascertaining how far 3 

the a feat hods of « Satna bhs kfptometrie state of the atmosphere 
from observations of the dry and wet bulbs thermometers, under the ^ - 
"'eonditions* *now adopted at Indian meteorological observatories, afford. 
T worthy results; more especially in the extremely dry atmosphere, i 
bak: of interior of India dyring the hot season. The observations are to sia 
7" certain. extent desultory,* having been made during inspection tours in T) 
ver t parts of India, and under various conditions of expgsure ; and the ` 
_ results shew some discrepancies, greater than might be expected from more 
E and had there been means at hand to introduce such im-_ 
(dn the manipulation of the hygrometer as experience has me 
£ disturbance, which, would rer d but. little effoet im 
©; pocotas i piter De ^ fru 
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F 54 H. F. Blanford—Zxperiments with the Psychrometer. [No. 2, 
— more below the temperature of the air, and observations made at a distance 
7 from all the convenient appliances of a physical laboratory, in hot winds 

and under the intense glare of an Indian sun, are not easily endowed with 
— that precision which is desirable and which is easily to be attained in a well 
fitted observatory of a high class. I can only say that I have endeavoured 
to take all such precautions as were practicabie and if the range of indivi- 
dual error is on the whole considerable, I believe that the mean result 
affords a trustworthy criterion of the comparative value of the psyehrome- 
ir, tric methods; and that, with proper precautions, very trustworthy data of = 
V the hygrometric state of the atmosphere may be obtained withthe dry and 
wet bulb thermometers, at all events when the humidity does not fall below 
— 20 per cent. of saturation. Greater degrees of dryness I have as yet had 
1 no opportunity of testing ; though such are prevalent somewhat later in the 

— season than when my observations were made ; especially in Sind and the 
^ | Punjab, and on the plateau of Central India. 

— The earlier series of observations were made during an inspection tour 

in the Madras Presidency, in April 1875. I regret that the original rough 
— — record has been mislaid, and I am able to give only the means of each set 
| of readings.. In these series (Nos. 1 to 13 9f the Tables), the means adop- 
ted for the readings of the Regnault’s hygrometer include the temperatures 
at which the dew disappeared from the silver capsule of the instrument, 
„which is not the case with the later series. In striking the adopted mean 
of each set of readings, the mean temperature at which dew was deposited 
"and that at which it disappeared were taken separately, and the mean of the 
‘two results adopted as the dew-point. The difference, however, rarely 
ff amounted to a degree, and is very small in comparison with the difference 

|. of the temperature and that of the dew- point. P 
è The later series were made during a recent tour in Upper India, in the : 

months of March and April. The air temperatures are generally lower than 
— the. Madras series, but the dew-points are proportionally lower. They : ' 

Mle indicate a very dry atmosphere, although not so low a relative humidity as is | 
shewn later in the season by the registers of many stations i in the interior. 

— The same. hygrometer has been used throughout. It is one of Casella’s 
| ‘manufacture, and is of the form represented in his illustrated catalogue ; 
— it has a single capsule, the air-thermometer being freely exposed; and the 
p evaporation of the ether is accelerated by blowing from the mouth through 
a piece of elastic tubing about 15 inches in length. Both the thermome- —— 
a have been verified by myself; at the freezing point by immersion in 
crushed ice ; and through the range of observation, by comparison with a Kew - 

standard (No. 374) which I received in 1868 from Prof. Balfour Stewart. 
Syn At the Madras stations (excepting Trichinopoly and Madras), the 
ps) metric observations were made with the ieee thermometers 
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187 6.] "WU P. fief at uiro aos with the Psychrometer. 
Ea 
Gvith small pea-bulbs) which Mr. Pogson had verified by comparison with a 4 
4 





Kew standard in his possession. 
; The Upper Indian series (16 to 21) of psychrometrie observations —— 
‘made with a pair of Casella’s thermometers of the Kew pattern (with small 
> ‘spherical bulbs) mounted, 6 inches apart, on a portable wooden stand, im^ = 
— such manner that the free access of air is unimpeded in all directions, 
Both thermometers have been compared in water with my Kew standard 
and have also been verified at the freezing point. The wet ‘bulb was covered 

E with a single thickness of old thin ealico ; the water bottle was placed 9 

" inches to the side of the bulb, with the inm level 4 inch below it, and 

communication was made by a well-washed lamp-wick of some dozen 

—— threads of coarse yarn. Care was taken that the bulb was at all times well 

moistened. 

| The psychrometer observations at Trichinopoly, Madras, and Caleutta 
were taken with a sling thermometer, viz. that of the hygrometer, in 
the intervals of the dew-point observations. . 

* —. ‘In most cases the readings of the instruments were made by two ob- 
Servers, one of whom (myself) read off the Regnault, and the othgr the 
qpsyehrometer, on the dew-point signal being given by „the first observer. 

ne, Tn very dry states of the atmosphere, the mercury of both the dry and wet 

bu is s in a state of constant oscillation, through a range of a degree or 
jreover, unless the silver capsule is very highly burnished and free 

tus ecm mieroscopic scratches, there is considerable difficulty in seizing the 

‘exact temperature at which dew appears, since the quantity deposited is 

“very small and but slightly dulls the surface even at 3 or 4° below the dew- 

Bonit. The surface of the capsule having been polished with plate- powder, 
§ not in the best condition, and it is likely that some of the discrepancies 

"t Be noticed in the tables may have been in some measure due to this; . 

but I do not think that the error thus arising dulde exceed a few tenths of 

a degree, as great watchfulness was exerted, and any observation that appear- 

C — at the time was rejected. T shall in the sequel suggest some 
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ceautions and improveihents which may be useful to future observers > 
fi In the following Tables, the dew-point determined directly by the = 
E noter is compared with that computed from simultaneous observ: t 





the psychrometer by each of the three methods in common u 
st is eee formula as corrected by Regnault and adapted to Eng- 

| . It ia given at page 47 of Guyot's Hygrometric Tables, Kor 
| above the freezing point as follows : v osse 
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H. F. Blanford— Erperimnents with the Psychrometeor. [No. 2, 





point, f£ the same at the temperature / of the wet bulb, ¢ the air tempera- 
— ture and A the barometer reading. 
—* The development of this formula may be found in Regnault's original * 

-— paper, published in the Comptes rendus for April 1845, or in the transla- 

_ — tion given in the 3rd Volume of Taylor's Scientific Memoirs. Also in the 

article * Hygrometry' in Watts's Chemical dictionary. It is based on the 

assumption that the film of air around the wet bulb is saturated with . 
vapour, and that the heat lost by this film of air, in falling to the tempera- 
ture of the wet bulb, is exactly equal to the latent heat absorbed by the 
water which passes into vapour in the act of bringing it to saturation. 

The second is Apjohn's well-known formula; given in almost all English + 

manuals of physics and meteorology, as follows, for temperatures of & 
above the freezing point : 
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— The development of this formula was given by Dr. Apjohn in the 
"Transactions of the Royal Irish Academy, November 1834, and is reproduced in 
Professor Everett's translation of Deschanel’s Natural Philosophy. It pro- 
__ ceeds on precisely the same assumption as the previous formula, but assumes 

| mean constant instead of a variable value for the latent heat of vapour, 
' which the formula is somewhat simplified ; the difference of the réWults 
3 E by Apjohn's and Augus 5 formula — — mny on 











In ACE Ge these formule, I have taken the vapour-tensions from a 
5 _ table lately computed for the mean latitude of 22°, from that given by the 
* pter. Robert Dixon for the latitude of Dublin. "E v 
isher's factors, with which the third values of the deW-point are ~- 
bt aed ip 3.008. Their use is of course open to the — P. 
sem that they take no account of variations of barometrie pressure. — 
As — seem to give a result Mo Tv NERA NU relative humidity — 
nd 00 high with low humidities. Ee. e 
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.1870.] H. F. Blanford—Zxperiments with the Peychrometer. 
Assuming the direct dew-point determinations to be correct, the fol- 
lowing are the errors shewn by the several computations, 


Tance II.— Errors of Dew-points computed from Psychrometer by 
different methods. 


























Exnons, 
PLACE. , CosnDITIONS, 
Aug. Apj. | Glaish. 
Secunderabad, .. + 2:5 + 61 + 54 
Do, E + 331 + g| + 34 
Do. pa 4 49] 4 801 4 66 L thermometer-shed, 
Do. Fr + 39 + 70 + +6 
Bellary. E — 04 +28) + OD |: 
Do. IP-—— 10 |? — 33 |? — 47 n 
Do. AT. | — 2-0 + 19 NE. 0:9 9, 
Do. mam ~— 46 + O'G | + 1:6 
Combatoor," <p + O56 | + 46) + 38 
Do. ee + 19 + 61 | + 5o Do. 
Do. Kf + 03 + 38| + 19 
Trichinopoly, .. + 07| + 17 | — 16 | In verandah. Sling- 
) thermometers, ə 
Madras, Se — 03 | + 23) — 06 Do. Do. 
Caleut ^P — 04 | — 01 | — 16 DE | 
*, Do. d + 0:559 + 08 — 0*8 | In sitting room. Do. 
— — Allahab * + O2] + 30] + 29 | 
Do. * + 18) + 54| + 54 In verandah. 
ve —61| —02, + 37 Do. 
Alm Tes, T" + AiG + 52 + 87| Do. 
; h — 9g | + r4] + 32 Ey or 
Do. à s + 8 + tü + 67 j In th meer 
^ Moan,’ eb o | + 0-46] + 3°70) + 3°00 
3 - In most of the above series the computed is higher than the observed 


Pw = dew-point, especially when the computation is made by Apjohn's formula, 
-— The exceptions are series G at Bellary (in which, however, I think the 
» it dew-point observation is pen to considerable doubtt) and series 14 at 


25 Calcutta and 18 at Agra, in which the computed values are too low. 
—— The following table exhibits the mean results of the table of errors, tiz., 

- the numbers of sets of observations which give excessive or deficient dew- 
D 











X ^ | ae uares of the errors, positive and negative, by each method of reduction. 
=- . e Omitting sorics 6. a 
| t: Tt is not E bey that thore has been some error in tho determination, of the 
de w- »oint by the direct method, which, it may be observed, is derived from 2 observa- 
tion | on] y (ono of deposition and ono of disappearance), These observations were peus 
Jun nitions the 7 of tho preceding series, und I have separated them on account of their 
izo of any cause of órror affecting them which might not have affocted others. 
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_ point temperatures, the mean error, the extreme errors and the sums of the. 
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a O Tamie III. 








Mean |Highest. | Lowest. | Sums of squares 
f 







excess.\in defect.|| Error. 





















7 By August's form! — 13 61 | s8613| 7119 
| » Apjohn's ,, 18 0:2 | 406:98 | 0°05 
5» Glaisher's facs. 16 1-6 | 327-80 5:62 
If we take those series only that were made in the thermometer-sheds, 
with a mean difference of 42-7? (extremes 35-4 and 49: 6) between the air- 
m temperature and the dew-point, ipe errors of the several methods are as 
— . follow: à 
; Tase IV. 
1 | i : i .| Sums of squares 
T of errors, 
a 
1 2 
2 
U« — 
"n 
Bs t The first general conclusion to be drawn from this diseyssion is that 
i v while the results*shew a considerable range of error (which may be in part 
H due to a faulty use of the Regnault), on the mean of all the observations, the 
IN 4 


dew-point computed by August's formula from observations of the psychro- T 
— — meter made under an open shed, comes very near to that observed with 
ss Tegnault's h grometer, even when the dew-point is more than 40° below | 
— the temperature of the air. Both Apjohn's formula and Glaisher's factors 
appear to give too high a result, 
: With regard to the less complete exposure afforded by * vorandab, o 

Er VA through which the. air is not moving | freely, the two 4 
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the solar eclipse; the sky was cloudy ; and in the shed, the air was appre- 
ciably motionless. The shed was screened from such little wind as stirred 
the anemometer, partly by a neighbouring building, and partly by rising 
ground. Even on the top of a neighbouring rock, on which the anemome- 
ter was fixed on a post, there was sufficient air only to stir the vanes at 
intervals, and in the shed the atmosphere was still and oppressive, Hence 
if would appear that under all conditions a still atmosphere is unfavourable 
to the accuracy of the psychrometrie method. This conclusion has already 
been drawn by previous observers. 
These conclusions must nevertheless be regarded as provisional only, 
until similar experiments shall have been made with more consistent results, 
I have said that the experience now gained has shewn the necessity 
for some additional precautions and improvements in the use of the Reg- 
nault’s hygrometer in a very dry atmosphere; and I will mention these, in 
the hope that other observers may be induced to pursue the investigation. 
These are 
E- ls£.—'The silver capsule must be highly burnished and free from micros- 
copie scratches, which so reflect the light as to make it very difficult to 
seize the moment of dew-depeésition. This surface can be given only by 
hand-polishing with the softest part of the. skin (care being taken that the 
skin is free from grit) and with the application of a little carefully kept 
jeweller’s rouge. Plate powder, wash leather, and soft rag are equally to be 
avoided ; and when once polished, great care must be taken to preserve the 
instrument from grit and dust. ‘The Indian rubber tube which communi- 
cates with the air pipe, must be kept apart from the instrument when not 
in use, or the sulphur evaporating from it will quickly blacken the surface. 
2nd.—'The mouth tube of Casella's instruments should be replaced by 
a finger bellows?br some other portable form of blower which can be worked 





7A 
' 7 b 


=" rapidly but & under complete control; or else the instrument should be 
— adapted for the use of an aspirator. 

nae... Srd.—4A black screen should be so placed at the side of the instrument 
— that its reflection may be thrown from one side of the silver capsule to the 


413 ja s . * 
NN F = 4th.—In experimenting in the open air, great care must be taken not 
— to sit to windward of the hygrometer and not to approach it nearer than - 
is absolutely necessary to take the reading. The mouth and nose should be 

— -eovered with a handkerchief during the experiment to prevent any breath 
— reach ng the instrument. — 
"Dth.—1In very dry states of the atmosphere it is best to take a prelimi- 

ry ob: ion in which the blowing is continued until a decided and 

compara tiv sly copious deposit is formed, noting as nearly as possible the 
temperature at which it first appears. This observation is made for guid- 
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$ ance only. In the subsequent observations, by regulating the flow of air, 
the temperature is to be lowered very gradually as it approaches the point 
noted ; and on the first appearance of dullness, the blast is arrested, but 
the reading of the thermometer is not to be taken till it reaches its lowest 
point. 

There are other points to be attended to, which unpractised observers 
frequently neglect. One is to keep the eye on the same levet as the top of 
the mercurial column of the thermometer (whether that of the hygrometer 
or psychrometer) when taking the reading, in order to avoid the errors of 
parallax. This is a point which it is most difficult to enforce on those who 
are not thoroughly trained observers, and such persons are few in India. 

The capsule must not be more than three parts filled with ether, and 
at first a very gentle blast must be applied or the ether will spill over the 

r surface of the capsule; and if not perfectly pure, will impair its polish. * 
| The ether must be free from water. 


——— — a a —— — — — — 


VIIL.—Zist of the Birds collected on the E vpedition into the Dafla Hills, 
Assam, together with those obtained in the adjacent Darrang Terat.— 


| By Major H. H. Gopwrs-Avsrew, F. R. G. S, F. Z. S., dc., Dep- 

E “uty Supt. Topographical Survey of India. 2 
(Received May 26th ;—Read June 7th 1876). | 

Z | (With Plates III & IV.) 

VB Having been placed in charge of the survey-party attached to the 


force which, under the command of Brigadier-General W. J. F. Stafford, E 
b. 1 C. B., penetrated into the Dafla Hills during the winter of 1874—75, an op-  —'$ 
ity was presented of forming collections in a portion of the N. ÐP | 
— Frontier which had never before been visited. It was an opportunity not — 3 
we | be lost, as it would extend considerably the undoubted range of many  ăž 
- interesting or little-known Himalayan forms towards the east into the = — 
o-Burman and West China faunas; while there was also the great proba- 
ty of discovering new forms, not only among the birds, but in other — 
ranches of zoology. On arriving in Calcutta in October 1874, I received 
ae assistance and advice from Messrs. Wood-Mason and G. Nevill, of the - 
S ase and at the recommendation of the former was MR * 
un and take with me a native taxidermist, uh ext = ior g 
ot specimens, store-boxes, &c. ; 

a fhe interest shewn by | 
» th I was tolerably successful, tides AT that the f . 
e beyo id the Sist large veer at the tack of the outar n — 
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which attains an elevation of from 4000—8000 feet. Had I reached the 
inner ranges of. 10—12000 feet lying beyond, and got out of the region of 
dense sombre forest, there is no doubt but that my success wouldve 
been much greater. It may be said that from Darjiling to this part of the 
Eastern Himalaya, a distance of 280 miles, the ground had scarcely been 
worked, for the few mammals, birds, reptiles, &c., collected in Bhütan, or re- 
corded as found there, have mostly come from the portion of the country in 
the neighbourhood of Darjiling. A few birds were collected by the mission 
under that zealous and talented explorer Captain Pemberton, in 1838, accom- 
panied by Dr. Griffiths, who was more interested in the botany than in the 
zoology ; while the mission under the hon. Ashley Eden started with a 
taxidermist, who, owing to the difficulty of obtaining coolies, had to be sent 
back from Sipchü just beyond Dalingkote, after having only obtained a few 
ordinary Darjiling species ; and Mr. L. Mandelli has, I believe, been lately 
sending his collectors into the Western Bhutan Doars; but from the Sun- 
kos River, eastward, no naturalist has had a chance of exploring the outer 
hill-tracts. 

I was fortunate in having assistants who took a lively interest in col. 
lecting, and my thanks are especially due to Messrs, Ogle and Robert, of 
the Topographical Survey, and to Mr. J. Lister, of the Botanical Gardens, 
Calcutta, who was attached to my party to collect botanical specimens. Mr, 
Robert’s zeal and energy have been conspicuous, both here and in the Naga 
Hills, and the list of species has been largely added to by him. General 
Stafford and other officers of the force took a lively interest in the birds of 
the country, and I am indebted to them for several interesting things. 

The portion of the Eastern Himalaya occupied by the Datla Tribe, 
wherein the collection was made, extends from E. long. 93° to long. 94^, 
on lat. 27?, or à distance of about 60 miles. "The district of Darrung lies 

| along the bħse of the hills extending south to the Brahmaputra River, with 
t a breadth of about 18 miles. 
fd. -. he hill.portion of the Dafla country is covered from base to summit 
T with dense forest, the larger trees being clothed with thick creepers ; and the 
= = bottoms of the ravines are occupied by a luxuriant growth of bamboo, canes, 
J — tree-ferns, screw-pines, plantains, &c. Such luxuriant vegetation renders the 
[rt : scenery on rivers like the Dikrang and Burroi exceedingly beautiful, but it 
ion is monotonous. As one ascends, the underwood becomes thinner, and at 
—* 7000 feet the forest is composed almost exclusively of a straight-stemmed 









I 
3 bamboo, with oak, rhododendron, and other large trees. Clearings for cul- 
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tivation are the only open ground seen, and these are of no grea i 
= ffhe Terai portion between the Dikrang and Burroi, where a good many birds 
ER t e list were obtained, is covered with a sea of high grass, intersected 









- fa th ‘gram, 
- with s -nullas, the banks of which are generally fringed with forest ; 
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- this extends towards and meets the forest belt at the foot of the hills, a belt 
which occasionally attains a breadth of some 8 miles and is most difficult to 
work through. On the upper plateaux, such as the Bishnath plain, the grass 
grows in less luxuriance, the country is much more open, and a change in 
the birds is noticed at once. Compared with other parts in which I have 
colleeted, birds are rare, both in point of number and species, and this is no 
doubt due to the very large extent of sombre dark forest, allepossessing the 
same character; we were there too rather early in the year and before the 
advent of a number of species that make their appearance later when the 
large flowering trees begin to blossom. 

In this list I have omitted a number of the Grallatores to be found in 
the nullas of the Terai, and the list of forms occurring in this part of the 

To Assam valley is by no means complete. Some of the commoner birds, such 

| as Ploceus baya, Copsychus saularis, &c., are not in the collection, either 

from not having been shot or considered worth preserving. A flock of stone- 

plover, probably Esacus recurvirostris, Cuv., was seen amongst the boulders 

in the bed of the Burroi River just within the gorge, but I failed to secure a 

specimen, and the presence of our camp in the place soon scared them away. 

"Lord Walden has again most kindly assisted me in the identifieation 

and nomenclature, and pointed out many points of interest concerning some 
of the species. 

-—— Duplicates of nearly all the species enumerated have been selected for 

the India Museum, Calcutta, All species marked with an asterisk have not 
been recorded in my former lists of birds from the N. E. Frontier. 
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4. Gyrs Iwnricvs, Scopoli 

5. Gyrs BENGALENSIS, Gmelin. 

Both this and the preceding species were seen in hundred’ feeding on | 
the dead buffaloes lying along the road-side. Large droves of tiene. 


. 





(0 mima were passing up towards Debrughur, and numbers were | 
daily from some disease, affording a rich feaft for the vultures and 






E ^ 0 37. TixNÜNCULUS anavpanivs, Brisson. e os 
E. 20a. Microwierax MELANOLEUCUS, Blyth. 
Bp. > only species of this genus seen was the above. I noticed it sitting mM 
b ES the: topmost twig of a very high tree, from which it sallied forth now o 

M ono an inset Its breast gleamed white against the dark 

— , but, as it was far out of shot and there was no *poss y 

g IE ras the Base of (bo troe owing to tha extremo. ense 
xl and canes, Léo content mysel with vale 
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53. CIRCUS MELANOLEUCUS, Gmelin. 


A male and a female were shot in March on the Bishnath plain, where 
the species was pretty common, Mr. J. H. Gurney has (* Ibis,’ January, 


1876, p. 130) described the interesting phase of plumage presented by the - 


female bird as follows :— , 

* Whilst on the subject of harriers I may remark that in ‘The Ibis" 
for 1875, pp. 226—228, I published some notes on the various plumages of 
C. melanoleucus ; as an addition to these, I now give some particulars of a 
harrier of that species, obtained in the month of March in the Darrany 
(Darrang) district of Assam by Major H. H. Godwin-Austen, and ascer- 
tained by that gentleman to be a female; premising that an ordinary adult 
male was obtained by the same ornithologist in the sime month and in the 
same locality, and that I have been indebted to the good offices of Lord 
Walden for the opportunity of examining both these specimen In this 
female the feathers on the entire upper surface of the head are blackish 
brown, with narrow rufous edgings; those of the nape are still darker, and 
without rufous edgings, the entire mantle is of a similar tint, increasing in 
intensity as it approaches the tips of the lower scapulars, which are almost 
black. The general hue of the mantle is apparently unbroken, except by 
narrow buff edgings to the upper interscapulary feathers; but on lifting up 
the lower scapulars, the feathers which they conceal are found to be grey, 
barred with blackish brown, which is darkest towards the tip, and in places 
mottled with white on the inner web; the feathers on the rump are blackish 
brown, more or less tipped with white; the upper tail-coverts white, with 
one, or at most two, irregular brown spots in each feather; the tail grey, 
with six irregular transverse bars and a whitish tip, but no tinge of rufous. 
The under surface is marked very much as is represented in * The Ibis' for 
1874, Plate X, but with considerably more white on the abdomen, owing to 
the brown streaks being fewer and narrower; the thighs and under tail-coverts 
are also white, with a few streaks of brown, varying in both length and 

breadth. The wings in this specimen show a remarkable approach to the 
plumage of the adult mafe ; the whole of the lesser wing-coverts are white, 
but with a broad sagittate mark of dark brown in the centre of each. feather, 
the same coloration being extended over the bend of the carpal joint, and 
| along the anterior edge of the wing to the commencement of the greater 
rx coverts ; the black band which in the adult male extends «from the neigh- 
— — fourhood of the carpal joint to the tips of the tertials, is in this specimer 
— represented by a corresponding band of dark chocolate brown, varied by 
| TREE in part, into a decided black, and by a 
hich is near to the carpal joint; 
lumaged male is also 
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“The principal measurements of this female are as follow: wing 

from carpal joint 15:8, tarsus 3:3, middle toe s. u. 1°45 inches." 
*71. Hunua NiParLENsIS, Hodgson. 

Ex. 52, L. 27, W, 19, T. 10:5, t. 3:5, BF. 2°75, girth round thigh 
575 inches, diameter of eyes, which are dark glass-blue with narrow brown 
irides, one inch, mid-toe and -claw 45, inner talon 2*4, ear-tufts 3:25 inches. 
lst quill rather short, 4th and 5th equal and longest. "e 

Feet dull yellow ; bill pale dingy yellow. 

This fine horned-owl was shot in the day-time out of one of the large 
forest trees now growing on the rampart of the old fort of Purtabghur, in 
the Darrang district; its presence having been made known by the great 
excitement it was causing among the other birds, who were paying it a 
noisy levée. The crows of course were taking the lead and two hornbills 
CHydrocissa albirostris) were among its visitors; it had probably been 
sacrificing a neighbour. It is a grand and most powerfully built bird. 

SO. GLAUCIDIUM Broprer, Burton. 

T'orüpütü Peak, 7300 ft. 

Et Nriwox NrirALENSIS, Hodgson. 

e JV. scutulata of Raffles is the Sumatran bird (vide note by Lord 
Walden in the ‘Catalogue of the Mammals and Birds of Burmah' by 
Ed. Blyth, J. A. S. B. 1875). The Ceylon and Malabar birds cannot be 
sc] and must stand as JV. hirsuta, Tem., but the Himalayan race 
ems to differ and we ought perhaps to adopt the title Nipalensis, Hodgson, 





for it. 
B5. HIRUNDO rnYyTHROPYGIA, Sykes, 
This is the 77. Daurica of former lists. 
*"D4. CHELON NirarLENsIS, Hodgson. 
In a clearing above Doripu, a large number were observed, and I shot a 
couple, much to the delight of the Daflas with me, who had fever before 
‘seen a bird knocked over on the wing. A swift was also seen at tho same 

















- time, but I could not get a fair shot, and they soon cleared off. 
| 108 @. CarnrwULGUS JOTOKA, Schlegel. . 
= "This bird was particularly numerous at No. 6 camp on the Dikrang. 
The specimens agree exactly with those I have from the Khási Hills. 
109. CarPHDMULGUS ALBONOTATUS, Tickell. 


‘cided intervals “ chuck—chuck,” a pause, then * chuck—chuck—chuck," 
. another pause, “chack—chuck,” occasionally sounding it four times. 


bu 


B0. Jotoka may be known at once (as I noticed last summer at Shillong, 


iko where ribi is Augen by its shorter more softened = chuck, " whee coe | 


* This species.has a loud hard chucking note, which it emits at de- 
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117. Menors vinrnrs, Lin. 

*135 4. ArckDO GmaNDIS, Blyth. i ! 

A specimen of this very rare and beautiful kingfisher was shot on the Ki Gi 
Dikrang River, below Pakfi's village, where I saw one or two others. The vt 
original specimen was obtained by Mr. Blyth (J. A. S. B. XIV, p.190) ^9 
from the base of the Darjeeling Hills, probably in the Teesta valley, well 
within the hills.» Dr. Anderson got another from the same locality ; this 
specimen. is to be found figured in Sharpe's * Monograph of the Kingfishers,’ 
and is now in the Indian Museum, Calcutta. I have compared the Dafla 
bird with it; but it is young, with the bill not fully developed, and it is to 
be regretted that no better example for figuring was then procurable. We 
failed to find Blyth's original type, but Mr. Mandelli of Darjeeling has 
kindly sent me a drawing to scale of the bill of one of his own specimens 
and it agrees exactly in size with that of my bird. 

136. CERYLE RUDIS, Lin. 
| On all the large streams of the Terai. 

y^ *137. CERYLE GUTTATA, Vigors. 

I saw this large kingfisher several times on the Dikrang river, above 

camp No. 6; on one occasion four were together, but they are generally 
solitary. I never perceived it hovering like C. rudis. Its flight is very 
rapid. | 
Lus — An officer of the 42nd Assam Light Infantry shot one, and kindly 
- made me a present of the skin. -= 
188 Psántsomus Darnousræ, Jameson. 
Hii - + Large scattered flocks moving rapidly through the forest were seen in 
the Dikrang Dhún between Harmutti and the Borpani stockade, keeping to 
— the boughs about halfway up the trees. It is curious how exceedingly x 
— — well defined in these forests are the haunts of many birds. Some, such as 
— species of Migla, Actinura, Liothriz, Ixulus, &c., never appear to deseend 
— out of the light beneath the thick canopy of leaves in the crown of the trees, — — 
—— mt feed about on them and on the orchidaceous growth that thickly clothes — , 
— the topmost boughs. Others, like the above-named .Psarisomus, Irena 
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N t puella, Criniger flaveolus, &c., keep well in the shade halfway down, while 
“others, and particularly the fly-catchers CAelidorhynz hypoxatttha and Culi- 


e = | eipeta cinereocapilla, remain exelusively in or about the underwood, scarcely — 1 
— ever mounting above it into the larger trees. — * 
— "The culmen in these specimens was not black (as described by J erdon), .— ua 
d t H e bil was green above, pale orange below. Tee 
189. SxmiLorHvs RUBROPYGIUS, Hodgson. 1 
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: H. H. olei Antonie! of the Birds collected [ No. 2, 
E. 149. ParxonNis CYANOCEPHALUS, Lin. . 


Narainpur. The same as the P. rosa of former lists. 
#152 a. PALEORNIS MELANORHYNCHUS, Wagler. 
A S> Common in the tea-garden at Harmutti. 
a 157. Picus Macer, Vieill. 
"171. Gecrsus sTrmurOLATUS, Blyth. p 
From the Terai and near Dikráng mükh. è 
172. Gecrsvs OCCIPITALIS, Vigors. 
173. QCuzxsoPHLEGMA CHLOROLOFPHUS, Vieill. 
176. Verma Prrenoris, Hodgson. 
Shengorh Peak. 
Bill pale yellow ; legs dull dusky green ; irides dark dull red. 
177. GrzcrvvLUS GRnANTIA, McClelland. 
This is called * Koria” by the Dafias. 
178. Microprernvs nvrixoTUs, Malherbe. 
| "This is the M. phoioceps of former lists. i 
E? 187. Sasa ouRAcEA, Hodgson. 
A 192. Mrcarzwxa Hopesont, Bonap. 
D * 195. Cyaxors Asia4TICA, Latham. e 
St. 196. Mecauewa FmnawknINII, Blyth. 
207. HrEROCOCCXX SPARVERIOIDES, Vigors, 
P. Young female, —Dikrang valley. 
“2 = 9218. Crwrnorvs BENGALENSIS, Gmelin. 
r- Young male, 
* 2239. AnACINOTHERA MAGNA, Hodgson. 
229. Jirnoryes NrirarnENsIS, Hodgson. 
Shengorh Peak, at 6000 ft. I have always found this Lionas buc ar 
prenging higher than any other of the genus. 
231. ÆTHOPYGA SATURATA, Hodgson. * 
- Common in the Harjüli,* and along tbe outer sandstone range. - VS 
245. CeRTHIA DISCOLOR, Blyth. —— 
specimens from the Dafla hills agree perfectly with exampl m! 
6 Indian Museum, Calcutta, with which I compared. them. I Lis: AN 
Be teed Dick with a xodisl palo ochreous streak and another over | 
Tuck streaked with pale ochre and dark brown; upper tail.cc 
p. ginous ; tail rufous. Chin and throat dull pale brown ; belly p 
Visi coverta pale rusty; primaries black with a pale och ‘ous ba 
h subterminal spots and terminal spots on all except ie fi 
A Baas ona spotted. Bill black above, rudd — logs bo 
Le B eis T. 20 t oe BE. O55 inches. - 
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261. SITTA CINNAMOMEOYENTIIS, Blyth. » 

I obtained several of this species in tho large trees that have been left 
standing in the tea-garden at Harmutti. T hey were haunting the holes 
in the stems and preparing to commence breeding. The tail is very square 
in this species. 

252, BITTA Formosa, Blyth. 

‘Was occasionally seen and two specimens were secured under Tordpata 
Peak at about 5000 ft. 

209. DENDROPNICA FRONTALIS, Horsf. 

According to Mr. R. B. Sharpe (‘ Stray Feathers’, Vol. TIT, p. £36), 
this bird will stand under Hodgson's name corallina, Jrontalis being the 
Malayan form, which is distinguished by the pure white colour of the throat. 

204. Urvra Erors, Lin. 

258. LANIUS TEFVHHONOTUS, Vigors. 

| 263. TEPHRODORNIS renvica, Hodgson. 
" Darpang nulla at the base of the outer hills. 
269. "VoLvocrvoRA MELANOSCHISTUS, Hodgson. 
270. Graveanvs Macer, Lesson. 


- 
271. Perīcrocorus srectosus, Lath. 
» 273. PERICROCOTUS BREVIROSTRIS, Vigors. 
E-- . 
| - 278 b. Dicnunvus CaATHGCUS, Swinhoe. 
ac Assam birds agree very well with those from China, save that tho tail 
— is rather longer. This is included in my former list as D. longus, which 


is the title of the Javan form. = 
i 280. Dicrtrus PyYRRHOPS, Hodgson. 
282. CHAPTIA ÆNEA, Vieillot. - 
 Harmutti and Dikrang valley. 

283. BRINGA REMIFER, Temm. 









- Jrides dark reddish brown ; legs and feet black. - 
9289. Tenrrres AFFINIS, A. Hay. 

— 901. LEUCOCERCA ALDBICOLLIS, Vieillot. 

204. CHELIDORYNX HYPOXANTHA, Blyth. 


295. CULICIPETA CINEREOCAPILLA, Vieillot. 





801. Evwvras MELANOPS, Vigors. 
—— ATA PY : 
*^303. Cxonwis UNICOLOR, Blyth. c: dm E, 
—  —A aingk specin m of this rare fly-catcher was obtained in the Dikrang 
- 2 PRG FEAT, ] QUO — 












Z. S = 
Ag G A 
i 1 a " 9» 

i a 
* ue E 
LM 2 > »1 d 
— “= 


I 






6 




































; TE 3» = COM. J i ar a 
< : ! 
H. H. Gédwiz-Austen- Taat of the Birds collected ` [No. 2, 
815. Nivrava Macanrcorrts, Burton. " 


- 816. Nirrava GRANDIS, Blyth. 
Shengorh Peak, at 6000 ft. 
$19. Sırma srROPHIATA, Hodgson. 
A male from Torúpútú Peak, and a female from the Dikrang valley. 
| T observe that this female differs a good deal fgom the description of the 
— male, which alone is given by Jerdon. Above she is similar throughout, 
DL escept that the frontal band is absent, there bemg a very slight pale grey 
indication of it. The throat is grey in lieu of black ; breast and abdomen 
dull white, the flanks olivaceous. The rufous gorget is very pale; indeed, 
there is only just an indication of it. - 
323. ERYTHROSTERNA LEUCURA, Gmelin. . 
Trides dark brown. 
Harmutti tea-garden. 
843. Mytornoxvs TEMMINCKII, Vigors. 
344. Hyprorsis NiraALENSIS, Hodgson. 
350. ZooTrHERA MONTICOLA, Vigors. 
-Only one specimen was obtained. "This hasa very dark coloured plu- 
| mage throughout, much darker than any other I have examined. 
- 855. ĢQEOCICHLA CITRINA, Latham. 
366. Torpus (PrawrsriCcUS) Fuscatus, Pall. 
_ Shot at Harmutti. 
- 373. PARADOXORNIS FLAVIROSTRIS, Gould. 
Only in the high grass of the low*plain country skirting the hills. 
"378 bh SvrTHORA DarrnaENsIS, Godwin-Austen., Plate ILI. 
I deseribed this very interesting little bird in the Annals and Mag. Nat. 
History for December 1875. I give below a copy of the original description, 
— with some GINE of the habits of the genus, which are quite parine. 
— closely allied to S. Munipurensis, Wald. and G.-Aus., described in * The 
ES a , 1875, p. 250. ‘The difference between them is most marked on the under 
" side, "the chin being grey in the Dafla bird, paling on the upper breast and 
belly to dull yellowish white, while in the Munipur and Nágá species the 
- chin and throat are deep black, fading to grey on the breast and thence — — 
into ‘the white of the lower tail-coverts. There is besides a marked — £$ 
difference in size, especially in the bill and legs; this new form being the E 


| ys | 
t 
em 


s e lest of the genus now known. A A i2 
E Dese.— “Above; crown of head chrome-brown, back and rump rusty 
«€ s aceous Eoi: tail very rich rusty brown, particularly near the base ; i : * 


mti | band, passing over the eye to the nape, black ; a white circle round — vx 
2, with a moustachial streak passing down the side of the neck of the. | 
same Nase ear-coverts grey, surmounted by a small streak of golde: a poa 
yellow. Chin grey; breast and belly dull sordid white ; under tai overts 
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white; flanks grey. Shoulder of wing olivaceous ; primaries black, rufous 
at the base, forming a band, the outermost edged white; their coverts 
black secondaries grey, edged rich rufous on the outer web, with a narfow 
white edging to the inner. Irides dark brown ; legs and feet pale grey ; 
bill neutral grey, 

“L. 3:25, W. 1°75, 75.210, t. 0'62, Bf. 0:25 inches. 

“ Hab. «The bamboo underwood of the forests at 5000—7000 feet, first 
obtained on the slopes of Torápütá Peak in January. 

“ These curious little birds associate together in large flocks, making an 
incessant sharp twitter. They are most active, flitting rapidly about the 
foliage of the bamboos, of which the underwood is principally composed. 
They were the most fearless birds I ever met with, perching on twigs with- 
in a couple of yards of one's head, so close that it was some time before I 
could fire at one without the certainty of blowing it all to pieces, and two 
specimens obtained I had to throw away. ‘The bright-coloured top of the 
head, set off with its black coronal edging, is conspicuous as they fly and 
hop about the branches." 

*"352. GRAMMATOPTILA STRIATA, Vigors, 

This was a bird seen and heard more than any other at abont 6000 
feet in January. It was -particularly abundant under Torúpútú Peak, 
associating in large flocks, their note a chatter mingled with another call 
somewhat simulating the low quack of a duck. On examination of several 
birds they proved to be fruit- and seed-eaters solely, but insect life was at 
the time very scarce.  Irides red brown; legs and feet pale grey. 

L. 10:5, W. 5:5, T. 5:75, t. 1°75, Bf. 0:95 inches. 

I have noticed in these forests that many species of gregarious babbling- 
thrushes associate together, and I bave seen as many as three in the same 
large and numerous flock. The large and noisy white-crested babblers 
(Garrulaa* leucolophus) often have other species in their train, among 
others I once shot Pomatorhinus ferruginosus. The same habit is to be 
observed with many of the ZLiofrichine : for long distances not a bird is to 
be seen or heard, all is as%ilent as if no life whatever existed ; when suddenly 
one comes upon a whole assemblage of birds, all actively feeding and an 
incessant chirping and twittering are going on on all sides; they pass on 


of G. torquatus, but I doubt whether so small a variation 
g and worthy of record is enough to entitle the bird to a 
Lord Walden has remarked to me that the collar probably 
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385. Pyrcroruts Srvensts, Gmelin. 
#386 a. Pvoronmis ALTIROSTRIS, Jerdon. 
® In this bird Lat first considered I had got a new species, but it 
agrees so well with Chrysomma altirostre, Jerdon, described in the * Ibis’ 
1502, p. 22, that I do not hesitate to identify it, although Dr. Jerdon's 
y bird is described as from Thayet Myo on the Irrgwad y, Hhounxh: where it 
L— inas not again turned up, notwithstanding that this place has since been well 
worked by Mr. Oates, Captain Fielden, and others. Although the paper 
in which Dr. Jerdon describes €. a/tirostre purports to be exclusively one 
on birds then lately obtained by him in Burmah, yet I am inclined to think 
that he may have had before him one or two species from Assam. Twice in 
: the paper (pp. 19 and 23) he writes “ Brahmaputra River" when he should 
have written ** Irrawady", sothat there is just the possibility that P. altiros- 
tris was from the same country where I found it so abundant, yet Dr. Jerdon 
in 1862 had not visited Assam and did not do so until ? 1868.* What has 
— become of Dr. Jerdon's type specimen I cannot ascertain, but the hoary 
frontal band and peculiar short bill are conspicuous characters ; it will be 
3 very interesting hereafter to compare altirestre from Burmah, should it eyer 
— turn up there. As slight differences may exist, I give a description of the 
’ Assam bird, which I found to be by no means uncommon in the grass of the 
5 — JBishnath plain. I first shot it from off an elephant near the embouchement 
of the Burroi River, and altogether secured four specimens, one of which, 
with many others in this list, I have sent to the Indian Museum, Caleutta. 
_ It is in every respect a true Pyctorhis. Jerdon says very rightly, it may 
be on only a cursory glance mistaken for Pyc. Sinensis, but on a more 
attentive examination, or on comparison with the latter, its distinctness is 
mt once apparent. It is a difficult bird to shoot, its habits being so very 
skulking, and when once frightened it will not rise again. It isalsoa much 
more solitary bird than JP. sinensis, which associates in considefable flocks, 
— and I never found more than two or three together. 
| ë Dese —Above dark ruddy brown, brightest on the head, primaries, and 
jute — of the tail-feathers ; frontal band, ovef the eye, and ear-coverts 
| ; in some specimens less white is mixed with the dark grey than in 
others. Chin pale grey, merging gradually on the breast into pale rusty | 
1 s 1 P and on the flanks, belly, and under tail-coverts into ferruginons. 
 Trides (very narrow) pale sienna; orbits yellow; bill ruddy brown, pale 
r below. : 
TL eas w. 2:45, T. 3'8, t. 1'08, Bf. 6-42 inches. x 
oeste this Mr. W. T. Blanford says (ín epist.), “I — icein b^ 
Eoo 62d 
ate | 9 P. 
birds — | im au evidently, as he says, nothing but P, Sinensis. 
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EN. 402. PoMATORHINUS scuisTICEPS, Hodgson. 
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The bill is more curved, higher, and shorter than in Sinensis, in which 
moreover it is deep black, 

988. ArcrPPE NrrarkNsIS, Hodgson. .- 

390. Turnprnus Ganornsts, G.-Austen. 

I was very fortunate in obtaining a second example of this new bird 
and can now add the colouration of the soft parts and dimensions from the 
flesh, those already given (J. A. S. B., Vol. XLIII, page 160) having been 
taken from a carbolized specimen. 

L: 5-5, W. 2/5, T. 2:3, t. 1:15, Bf. 0:53 inches. 

Irides red brown ; legs very pale fleshy. 

Proceeding through the dense underwood in the I Akrang valley, I 
caught sight of this bird on the narrow path about two yards from my feet, 
and at the first glance took it to be a small rodent. It was most fearless, 
and made no attempt to fly off, but caught an insect while I stood and 
watched it. I had to'step back several yards before I could shoot it with- 
out blowing it to atoms. 

991. SrHacHYRHIS NIGRICEPS, Hodgson. 

From the jungles near Harmutti, near the base of the hills—common. 

394. STRACHYRHIS crgasea, Hodgson. y 

Shengorh Peak. 

395. MIXORNIS RUBRICAPILLA, Tickell. 

396 a. Tiara BENGALENSIS, G.-Austen, 

400. POMATORHINUS RUFICOLLIS, Hodgson, var. 

- Datla birds are similar to those from Darjeeling, but do not agree with 
those from Nipal and the Naga Hills, the former being very much more 
ruddy throughout and darker olive above. The most striking difference lies 
in the size of the legs and in strength of the toes and claws. | 

Dimensions—Dafla and Darjeeling, t. 1:25, hind toe 1-0, claw 0°60 in. 

Do. Nipal, t. 1°05, p O75, , (045 , 
*401. PoxATrOHHINUS FERRUGINOSUS, Blyth. 

* Pot gongor" of the Daflas. 

This handsome scimitar-babbler appeared very numerous under Torú- 
puta Peak, about 5000 feet. It is gregarious, but not a noisy bird, utter- 
ing only a faint chirp. J 

Trides pale greenish yellow ; bill crimson ; legs dull green. 

L. 8°75, W. 35, T. 42, t. 1:3, Bf. 1:0 inches. 


- $ 


405 b. POMATORHINUS mvroLEUvCos, Blyth. 


ith of the Brahmaputra, but agrees in all other respects. 
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GARRUDAX LEUCOLOPIHUS, Hard. 
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Whe specimen obtained is larger than any I have from the hill.ranges — — 
s found to be as numerous here as in other parts of the adja- - = 
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409 a. GannvrAx GvnLamrs, McClelland. | 
From Borpani in the Dikrang Dhün. Appears never to range higher 
2000 feet or so. It is a rare bird, and I only shot two specimens, 

412. GanRULAX PECTORALIS, Gould. 

413. GARRULAX MONILIGER, Hodgson. 

“ Poréri" or “ Purirh?" of the Datlas. 

416. 'CTnocHALOPTEBUM CHRYSOPTERUM, Gould. - 

Solitary, in pairs. Its call low. 

Shengorh Peak, 7000 ft., in February. 

L. 9:0, W. 8:5, T. 3°85, t. 1:5, BE. 0777 inches. 

420. 'lCROCHALOFPTERUM SQUAMATUM, Gould. 

i 421. 'TnocHALOPTERUM RUFIGULARE, Gould. 

i Dafla examples agree with those from Darjeeling, Individuals differ 
in the colouration of the wing-bar: in all Khasi and Garo birds and in one 
from Darjeeling this is concolorous with the coverts, viz., olive-brown, the 
lores sometimes rufous, The normal colouration ( ? full) is pearly grey 
on the breast and white in front of the eyes, Khási examples have the 

— rufous of the chin extending well down on to the breast. 

l EL. 90, W. 3:6, T. 40, t. 1-48, Bf. OGG inches. 

y Bill grey above, very pale yellow below ; legs and feet very pale horny ; 

—— rides very dark purple-red. 

Found associating in pairs, shy and not easy to find in the underwood. 

Their call is a sharp, monotonous kind of chirp, as they answer each other. 

427. AcriNvERaA EGERTONI, Gould. 
- ‘The specimen shot on Shengorh Peak is much more rufous than the 
Khasi bird; this has led me to look at the series at my disposal with more 
attention. In my first list of birds (J. A. S. B., 1870, p. 105), the latter 
- is recorded as a variety. I noted at the time I shot the first specimen at 
- Asalu that it did not accurately agree with the description of A. Kyertoni 

m d Jerdon’s * Birds of India’, and Dr. Jerdon himself, on my subsequently 

 shewin him the bird, agreed that there were differences, but we had then 
c ic specimens to compare it with. I¢nentioned the points in 

"which the Khási bird differed and I now see that not the least important 

f these is the distinct difference in the colour of the shoulder of the wing, 

back, and the rump ; which is an ochrey olivaceous, but in the Dafla speci- _ 

Mu red-brown as given by Jerdon for the same parts of true Ey ‘tons, 
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t that they must receive a specific title, End d. pu 

1 Khasiana, or, as 1 would rather designate races — 

th par tly from an older well-known form, 4. Eyertoni, Gould, 
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— forms as Trichastoma minor, Hume and Microperdiz Blewitti, Hume 

y calling them 7' Abbotti, Blyth, var. minor; Af. erythrorhyncha, v 
Blevitti ; and the same might be done with several other closely "ulli 
species. 

427 b. AcriNVvRA DarraAENSIS, G.-Austen. Plate IV. 

Among the birds collected one of the most interesting forma is the 
Actinura described in * Annals & Mag. Nat. Hist.’ for November 1875, and 
of which the original description is repeated below. 

“As might be expected, its nearest ally is A, Nipalensis, Hodgs., 
the colouration above being very similar on the baek and tail, but with 
less rufous barring. The crest, however, is quite different ; and in this 
respect the species approaches A. Waldeni from the Naga hills, on the 
south of the Brahmaputra valley, only that the €rest is far fuller. The 
general blotehy streakiness of the throat and breast is also a mark of con- 
nexion with 4. Waldeni. On comparison, it is seen that Actinura Daflaensis 
bears the same relation to A. Nipalensis that A. Waldeni does to A. Egertoni. 

“ The genus is a very well-marked one; and we can now record from 
the Indian region five species (including A. Ramsayi from Tonghog, in 
Burmah, described by Viscount Walden in ‘Ann. & Mag. Nat. Hist.’ for 
June 1875), viz. :—1. A. Egertoni, Gould ; 2. A. Nipalensis, Hodgson ; 3. 
A. Waldeni, Godwin-Austen ; 4. A. Daflaensis, Godwin-Austen; 5. A. 
Jéamsayi, Walden. The last is a very distinct and interesting bird, a depar- 
ture from the East-Himalayan type, but yet in every point a true AMcfinura. 

“ Male. Above; head ash-brown ; feathers in front spatulate, behind 
elongated into a full crest, narrowly pale-edged ; the ash tint pales on the back 
of the neck, and merges into the strong rusty brown of the back and upper tail- 
coverts ; base of tail-feathers of the same colour, followed by four or five black 
bars, and the terminal half all black; the three outer rectricestipped white, 
with a slight fendency to barring on the extreme outer web ; side of head ash- 
grey,the ear-coverts with light silky reflections; shoulder of wing rusty brown ; 
first primary coverts tipped with grey, forming a distinct narrow band, the 

last (covering the first sevfn primaries) black, forming a patch ; the prima- 
ries are sienna-brown, the outermost edged with hoary grey, black on the inner 
webs and extremities, and narrowly barred with blaek on the terminal outer 
web ; secondaries evenly and narrowly barred black and pale olivaceous umber. 
Beneath; the chin and throat pale dingy white, becoming a dirty ochrey 
ash on the breast, with a blurry striation, particularly on the throat; flanks 
* — and under tail-coverts rusty brown ; tail beneath ashy black, the outermost 
77 — feather distinctly barred. Bill dark horny; legs the same ; irides—? 
T  «L. T5, W. $5, T. 32, t. 1:3, Bf. 0-68 inches. 
"P In high forest at 7000 feet, and first shot on Shengorh Peak 
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*430. Srpra PICAOIDES, Hodgson. 
Its range appears to extend up to about 3000 ft. 
430a. Sreta PULCHELLA, G.-Austen. 
I obtained several specimens of this bird on the slopes of Torüpütü 
Peak at about 5000 ft. It was first obtained by me in the Nágá Hills, 
and it was interesting to find it extending to this side of the Assam valley. 
*432. MALACOCIRCUS TERRICOLOR, Hodgson. 1 
I have never got this bird on the south side of the Brahmaputra or in 
Cachar, and I did not see many even here in the Darrang district. 
437 a. Maracocmcvs (LAYARDIA) RUBIGINOSUS, G.-Austen. 
It was a great pleasure to find this bird again and in Assam, so far from 
the locality in which it was first discovered by me in Munipur. Beating 
through some grass for flérikan, near Helem, in the Darrang district, some 
ruddy birds were flushed which quickly hid themselves low down in the stuff 
and could not be driven “out, although the elephants were put through and 
through it in every direction. I suspected they belonged to the above spe- 
E cies, but they were far more wary and concealed themselves more than those 
- I had seen in Munipur. Several times afterwards similar birds were put 
up and a snap shot was obtained off the pad"of the elephant as they scudded 
— along for a few yards and drópped completely out of sight into the thick 
> grass. The chase at last became quite exciting, as I was determined to find 
~ out what they really were. At last coming on a numerous party in an 
outlying patch of grass, I dismounted and, sending the elephants to be put 
in at the opposite end, had the piece beaten up towards me ; as the birds flew 
across an open space where the grass had been burnt, I managed to secure 
— a couple and so clear up the doubt that hung over their identity. I after- 
' wards obtained, with the assistance of Mr. M. J. Ogle of the survey, two or 
three others, From the back of an elephant, they afford a most difficult shot ; 
a the flight is jerky, and unlike other grass haunting species, the&e birds very 
(^ e - seldom when driven perch on the higher stalks before settling into the cover, - 
Gea shuffle right down into the latter at once, and then continue moving 
s through it very rapidly and out of sight, so that fn a few minutes they are Y 
- yards distant from the spot at which they originally alighted. When Enid tm " 
ve ‘this way, they separate also gnd straggle in all directions; which adds - + * 
| to the difficulty of finding them again. I found it a far better plan not to | 
—waste time over them, but to beat on again for another flock. | 
— 439. Crarormes Earner, Blyth. 
A no. MxcALURUS PALUSTRIS, Horsfield. 
44 a. presens PSAROIDES, Vigo i 
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| Ev. otro AL —— M 4 — X! xt. "wA NT a 
im - 1870.) | en the Expedition into the Dajla Hille, Assam. LU 
"de —— FLAVEOLUS, Gould. ; y 

A very abundant bird in the lower ground about i xig - 2 
400 a. Orocompsa MONTICOLA, —— — mé - T 
This bulbul was a very abundant bird in the low country, 4 
466. PnuvrLonwis Hanpwickir Jard. and Selby. | = 
468. IORA TYPHIA, Lin. ` | 
469. Pxewoxorus rxaGvs, Hodgson. 

474. OnioLvs 'Tnarrrr, Vigors. 

477. MYIOMELA LEUCURA, Hodgson. 

On Torüpütü Peak. This genus should certainly be placed near Nil- 
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tava. é 
*498. Rurrermia Hopasont, Moore. om 
500. RuourrerntaA AUROREA, Pallas. - E 
505, HvrICILLA FULIGINOSA, Vigors. "s 
Dikrang valley. 
506. CHIMARRHORNIS LEUCOCEPHALA, Vigors. 
1 Dikrang valley. 
573. CALLIOPE PECTORALIS, Gould. * 
Dikrang valley. ^ 
| 530. ORTHOTOMUS LONGICAUDA, Gmelin. 
— Narainpur and Harmutti—in plains. 
s 532. PRINIA FLAVIVENTRIS, Deles. 
6 Very numerous in the shorter grass of the Terai and on the Bishnath 
plain. 
"534. PmiwNt4 SOCIALIS, Sykes, small var. 
This little bird was the most numerous wren-warbler in the Dar- 
rang District, and I shot a large series of it. 
i I generally found them in the patches of shorter grass near the foot | 
of the Dafla Hills from the Burroi River to the Bishnath Plain, associated ES 
swith P. flaviventris, Graminicola Bengalensis, and Pyctorhis altirostris. 
Their pale rufous breasts and grey backs distinguish them at once from other 
- species directly they rise out of the grass ; they then fly with a short jerking 
— — [light a short distance, settle on a stalk fora few seconds, and then dfop into 
ti the cover beneath. The specimens obtained are certainly smaller than those 
‘of P. socialis from Southern India, but I see little or no other distinction. 
- LL. 5:25, W. 1-7 to 1:8, T. 275 to 2:8, t. 072, Bf. O4 to. 0-48 
+ ' Trides bright reddish brown ; legs pale flesh. coloured. 
—  —Dr. Jerdon's measurements of the wing and tarsus greatly exceed tho- 
EE E ung 2:1 and 0'9 in. Au signe 
 Pmrwra BSrEWARTI Blyth. 
tem e of this species * obtained on the Bishnath plain. 
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a. CISTICOLA MELANOCEPHALA, And. 
539 b. CisrricOLA Muntrevrensis, G.-Austen. 
= 549, GRAMINICOLA BENGALENSIS, Jerdon, 
Very abundant on the Bishnath plain. 
Bill nearly white below, dark horny above ; irides red-brown ; legs 
and feet pale fleshy. 
L. 6:0, W. 2:25, T. 3:16, t. 09, Bf. 0:5 inches. - 
- 644. Dmnxwacrvs LONGICAUDATUS, Tickell. 
555. Pnvrroscorvs rvscaTUS, Blyth, 
Only found in the woods of the Terai. 
061. PmuxrroscoPvs arrrtis, Tickell. 
Only seen in the plains. 
572. APRORNIS XANTHOSCHISTOS, Hodgson. 
578. APRORNIS CASTANEOCEPS, Hodgson. 
Harmutti. 
585. HENICURUS IMMACULATUS, Hodgson. | 
Dikranz velley. 
is 100, W.4O, T. 5:5, t. 1:3, Bf. 0'8 inches. 
| "s586. HENICURUS SCHISTACEUS, Hodgson. 
—— Several specimens were obtained in the Dikrang valley. Leaving the 
i À main stream and proceeding up the bed of any of the small tributaries, al- 
p the first bird seen would be a pair of this species, flitting with Uer 




















el. When disturbed by a shot they fly into the dense underwood and do 
mot shew themselves again. Another pair would soon be found higher 


1 APR 
N- Irides dark umber ; legs fleshy white. . 
L. 10:0, W. 3:9, T. 5:5, t. 1:15, Bf. 0-7 inches. * 
_ *587. HENICURUS ScovLEmr, Vigors. . 
LE. ae I first became acquainted with this very diminutive representative of 
the genus on the Dikrang River, where it was very numerous, flitting about | 
ie large rocks and boulders. It is not such a lever of confined overgrown +i 
perse as its much larger allies recorded above. 1ps 





= Trides vefy dark brown; legs and feet white; the two outer tail-fea- 

thers pure white, not tipped blac (conf. Jerdon). 

L475, W. 2:75, T. 2-0, t. 0:85, Bf. 042 inches. 

—. 588a. HrxICURUS SrwENSIS, Gould, Birds of Asia, Pt. XVIII. Zu 

T | * Dafla specimens have been compared with typical H. Leschnaulti ^ : 
fro n Java and with H. Sinensis from China, obtained by Swinhoe. The m 

patch, as noticed by Captain Elwes in his revision of the genus - 

( cm — D) spota niab. character, and the only distinction appears 
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again are markedly larger than J7. Sinensis especially in the bill; which 
removes them still further from the Javan race, 
L. 10, W. 3:9, T. 5:5, t. 115, Bf. 07 inches. " 
*590 a. Moracitnua Hopnosowr, G. R. Gray. 


If really distinct from M. Luzoniensis, my specimen is evidently the 


above; it was obtained at Tezpur on the 27th November. 

JDesc.—MAbove; all sooty black, more velvety on the head, this colour 
extends round the sides of the neck, ear-coverts, throat, and moustachial 
streak from the gape; shoulder of wing a paler brown-black ; quills and 
secondaries brown, white-edged, the latter strongly so; the primary 
coverts very broadly edged with white, so as to form a wing-band; a broad 
frontal band extending over the eye as far as the posterior limit of the ear- 
coverts, white; white also on the lores, chin for half an inch, and a nar- 
row line under the eye, this colour has a tendency to replace the black on 
the throat and sides of the neck ; abdomen and outer tail-feathers white 
the latter with a very narrow black edging near the base of the inner web, 
the next pair also white with a broader edging extending nearly to the tip. 

*502. CALOBATES MELANOPE, Pallas. 

593, Bupyres VIRIDIS, simelin. i 

Got in December at Narainpur. 

596. PriPASTES AGILIS, Sykes. 

Numerous in the Dafla clearings, attracted by the millet-crop which 
was being cut in December. 

609. PTERYTHRIUS ERYTHROPTERUS, Vigors. 

L. 6:5, W. 3:4, T. 1:8, t. 1:1, Bf. 0°58 inches. 

Bill beneath greenish grey ; legs pale flesh-coloured ; irides umber. 

#612. Curr NauraLENSIS, Hodgson. 

(Püting, Datla.) 

It was«juite a pleasure obtaining this bird for the first time on account 
of its peculiar and beautiful colouration, as well as the very great difference 
between that of the males and females. Mr. Lister, attached to the survey 


party for the purpose of «forming a botanical collection, was the first to 


bring it in to me, he having shot four one after the other out of a large flock 
on the same tree, the birds being appare ly quite scared by the report of the 
gun and not flying away. It is well- 






nown on the Darjeeling side, but I 
have not yet met with it south of the Brahmaputra. The males besides 
their different colouration are rather larger than the females. 
| — 2 L. 675, W. $65, T. 27, t. LL, Bf. 0.68 inches. 
9 L. 650, W. 3:25, T. 2:42, t. 110, Bf. O':57  ,, 
Irides umber-brown ; legs and feet yellow. 
615. Li1IOTHRIX ARGENTAURIS, Hodgson. 
610. Siva stRicuLA, Hodgson. 


v 
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617. Srva cYANUROPTERA, Hodgson. 

6198. ALCTPPE COLLARIS, Walden. 

Is very probably Minle rufogularis, Mandelli (‘Stray Feathers," 
Vol. T, p. 416) and specimens from Darjeeling must be compared. The 
species were described by the above gentlemen about the same time. Should 
the two prove identical Mr. Mandelli's title has priority. It is pretty 
numerous at about 3000 ft. in these hills, Mr. Mandelli's single specimen 
came from the Bhütan Doars. I consider the species to be a Minla. 

Dimensions in the flesh :—L. 5:0, W. 2:3, T. 2:2, t. 0'9, Bf. 0-44 in. 

*619 4. Minta MawbpErLI, G.-Austen. 

Described as below in the ‘A. and M. N. H.' for January 1876. 

“ Above dark olivaceous, tail brown; forehead rufous, merging into 
the olivaceous brown of the top of the head ; a white supercilium com- 
mences from above the eye, and extends to the neck, merging into some 
streaky buff and black feathers behind the ear-coverts; a black band sur- 
mounts the white one, but does not meet the black lores ; ear-coverts sooty. 
Chin, throat, and upper breast buffy white; sullied white on abdomen, flanks 
olivaceous, rides dark red-brown; legs and feet pale fleshy; bill grey- 
brown. Feathers of the head scaly.” ~ 

Ly. 5°5, W. 2:2, T. 2:5, t. 095, Bf. 0:45 inches. 

I named this bird after Mr. L. Mandelli, who has so successfully work- 
ed the ornithology of the Sikkim Hills, and who has described a near ally of 
this species. Since forwarding the communieation to the * Annals', I see that 
Mr. Hume (in ‘Stray Feathers’ for 1574, p. 417) has described a Proparus 
under the title of dudius which is so like my bird, that I am inclined to think 
the two will prove identical, in which case the specific title Mandellii will 
not stand, but I should certainly not place it in the group Properus, as it 
is in every respect similar in form to Minla ignotincta and MW, castaniceps. = 

Wherever I have found this and Minle collaris, the whole country has 
been covered with forest, and I should certainly not call them reed- or grass- 
haunters The Liotrichine group is already too much sub-divided and I 
would not recommend the adoption of another genas for these two species 


us proposed by Mr. A. O. Hume under the title Seheniparus. 


*621. Pmofanvs cunys Eus, Hodgson. 
This very lovely tit was got Ón Shengorh, out of a numerous flock 
that passed through the trees near the camp. 

L. 3:9, W. 2:0, T. 1:9, t. 0'8, Bf. 0:3 inches. 

623. Ixurvs FLAYVICOLLIS, Hodgson. 
Shengorh Peak. 

624. IxvLvs occiPrTALIS, Blyth. 
-0258. YUHINA NIGRIMENTUM, Hodgson. 
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630. Henpornis xawTHOLEUCA, Hodgson. 
Harjuli 3000 ft. up to 'TTorápütá Peak. 
615. Panvs Nreauensis, Hodgson. 
The cinereus of my former lists is shewn to be the Javan race by Lord 
Walden in the * List of Birds of Burmah', p. 112. 
617. Denxprocirra HrwaLAYANA, Blyth. 
660. Cofvus curMINATUS, Sykes. 
Large numbers were attracted to Narainpur on the formation of the 
camp there. 
663. Corvus SPLENDENS, Vicillot. (C. rwrupricus, Hodgson). 
In the camps of Narainpur and Harmutti only. 
673. Srssa CHINENSIS, Bodd. 
“ Pilite!" of the Dallas. 
G78. DENDROCITTA FRONTALIS, McClelland. 
683. STURNOPASTOR CONTRA, Lin. i 
GSS. 'TrEswENUvCHUS Marananicus, Gmelin. 
702. Munta acuricaupa, Hodgson. 
Seen only in the plains. a 
706. Passer Inpicus, Jfrd. and Selby, var. 
723. Eusprza AUREOLA, Pallas. 
754. MinarRA AssaAMICA, McClelland. ~ 
766. ALAUDA GULGULA, Franklin. 
773 a. Cnocorus VIRIDIFRONS, Blyth. 
* 776. OswornrEnoN Puarnret, Blyth. 
781. CamrorHaGA INSIGNIS, Hodgson. 
These birds were pretty common at No.9 camp in the Dikrang 


valley. - 
793. TURTUR meena, Sykes. 
Harmufti. 


808 a. PonyPLECTRUM TinETANUM, Lin. m 
Not so plentiful as in the hills south of the Brahmaputra, Mikir, 
Naga, &c. 
811 a. Garrormasis Horsrrecpu, G. R. Gray. - 
Occurs at the base of the hills. ë 
812. GALLUS FERRUGINEUS, Gmelin. 
Found all along the Terai, but did not appear to be very abundant. 
S18. FRANCOLINUS VULGARIS, Stephens. 
Plenty were seen on the Bishnath plain, 


-~ 823. ORTYGORNIS GULARIS, Temminck. : o 
~ Ve high grass plains, near water, but far oftener 


Na À 
-— — Very plentiful, in the 
wh d than seen. "They are very difficult to flush, and I have more than 
—— when sitting on the pad of the elephant, seen them crouching in the 
iom " oa x — — > ION a 
—— » 
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grass close to the elephant’s feet and not rising until actually kicked 
up. 

820. ARBORICOLA RUFIGULARIS, Blyth. 

“ Pokhu" Dafla. 

This was the only species obtained, and it was very common at 4000 feet 
and upwards at our camp in the forest under Torüpütü Peak, and the Dafla 
guides snared several. The Daflas, like the other hill-tribes, art clever at this 
"art, and the mode of capturing pheasants and partridges is simple and worth 
describing. As it isthe habit of the birds to get down low at night into the 
warmer ravines and feed upwards along the crests of the spurs, they stop the 
progress of the covey by a zig-zag barrier about 2 to 3 feet high, made up of 
twigs and short pieces of bamboo stuck into the ground, which is rapidly 
formed and extended a short distance down the hill on either side. A nar- 
row opening is left here and there, generally at the re-entering angles, and 
in this the noose is set just above two cross sticks and in the same 
plane, at exactly the height of the bird's breast, The noose-string"is made 
v ofathin strip peeled off the outside of a bamboo, and tied to the end ofa 
. — plint stick, drawn down like a spring, and hitched into a saw-nick in a 
— — bamboo peg, into which the flat form of the string forming the noose fits 

- Close and accurately. All the materials grow on the spot, and in a few 
hours hundreds of barriers and snares can be made and set, The birds are 
often caught alive by the legs, and I had one thus captured for several days, 
but it refused food and died; it was probably in some way injured, for they 
are not diffieult birds to keep in captivity, and large numbers are brought 
to Caleutta for transfer to Europe. 

891. ExcarracromiA CHINENSIS, Lin. 

*"N3S. SYPHEOTIDES BENGALENSIS, Gmelin. - 

Numbers are to be seen on the Bishnath plain. In the early morning 
_ they are constantly on the move, taking long flights from*one feeding 
. —— — ground to another, and are then very wary; as the heat increases, they lie 

—— very close and are often difficult to flush, and if the sportsman is on foot, 
- they will hide and often elude him altogether. I"found the best plan was 
— to walk along, about 50 yards in front of the elephants when the grass 
— would admit of it. 
jet 870. GALLINAGO STENURA, Kuhl. 
905. GALLINULA cHLOROPUS, Lin. 
917. MrycrEmtA AsraTICA, Lath. 
Often seen in the Darrang District, and I shot a fine specimen. I once 
aw this bird breeding in the extensive marshes near Shushang, Mymen- 
‘sing, in January. It had formed its nest on the top of a thick bushy mass. 
of trees about 30 feet high, which stood in the midst of a dense thicket 
of a species of rose, so thick that the elephants could not push into l 
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was practically inaccessible. The nest consisted of a very large adoR LE 
tion of sticks and reeds. 


931. Boronrtpes Javanices, Horsfield. 
On all the large wooded rivers and streams. 
981. Larus ripritvnpus, Lin. 
This bird, which Mr. Howard Sanders has kindly identified, was shot 
near the junction of the Dunsiri and Brahmaputra in December. From 
the colour of its bill and legs it rather puzzled me, for I was well acquainted 


with brunneicephala, which is a common gull on the above river. It is 
interesting finding the laughing-gull so far up the Brahmaputra, at this 


point some 500 miles from the sea. Jerdon mentions its being abundant 
at the mouths of the Ganges. 
*987. STERNA MELANOGASTRA, Temminck. 
A very common tern on the Brahmaputra and its larger tributaries, 


such as the Dikrang, as far up as sand-banks occur. 
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IX.—On the Physical Geography of the Great Indian Desert with especial 
reference to the former Existence of the Sea in the Indus Valley ; 
and on the Origin and Mode of Formation of the Sand-hills—By 

n W CT. BiawFORD, & GR. S. n 

(Received June 31st ;—Read July 5th, 1876.) 


CONTENTS. ; 
Introduction.—Geological distinction between the Indian Peninsula and the 
4 neighbouring portions of Asia. 
Zoological Relations between India and Africa, 
The Indo-gangetic Plain between India and the adjoining regions of Asin. 
Physical Characters of the Desert, Botany and Zoology. 
Distribution of the Sand-hills. 
Evidence of subrecent Marine Action, Salt ' dhandhs,’ 


Marine Mollusk living in Salt Lakes. 
Former existence of an Inlet of the Sea in Eastern Sind. The Ran of Kachh. 


The Lüni Basin. 
Want of evidence of Marine Denudation elsewhere in the Desert. 


id. Nature and Origin of the Sand-hills. 
12. Source of the Sand. * 
13. Conclusions. - 
§ 1. Introduction.— Geological distinetion between the Indian Penin- i 
sula and the neighbouring portions of Asia.—There is no tract of country in 
, India more singular in its character than that which is commonly known as 
"s the Great Desert, lying on the eastern side of the Indus between Sind and 
Rájpütana. The peculiar nature of the region has often been described, but 
v^ there are still some points in its physical geography which appear to require 
explanation, and which are not, I think, entirely cleared up in the best ac- 
" count of the region with which I am acquainted, that given by Sir H. B. 
| E. Frere in the Journal of the Royal Geographical Society Tor 1870, Vol. * 
XL, p. 181. To these points, which chiefly refer to the origin of the sand- 
hills, I shall advert in the sequel. d 
The physical geography of a country is always intimately connected —— 
with its geolggical construction and history, and from this point of view 
the Great Desert is a tract of peculiar interest. It is almost a truism at. 
the present day to state that India proper has no geological connexion with 
the surrounding countries. The whole geological history of the Indian 
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peningula, from the date of the earliest sedimentary formations, shews — - 
scarcely a trace of similarity to that of the Himnlnyas* or the countries - Urt 


b west of the Indus or east of the Bay of Bengal. Wherever remains of "m i 






‘sedimentary beds are found throughout the peninsula, of any age from bea 
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dawn of organized life to the present day, they consist with but few and 
local exceptions of rocks which have been formed, in all probability, on the 
surface of the land; the only case of a marine formation known to exist at 
a distance of more than 100 miles from the present coast being that of the 
thin Cretaceous band at. Bigh, Barwai, and elsewhere in the western part of 
the Narbadda valley. On the other side of the great alluvial plain formed 
by the Indus‘ and Ganges all is different. Marine rocks of various ages 
form the hills of Sind and the Panjab, the greater portion of the Himalay- 
as and Tibet (so far as the mountains do not consist of metamorphic rocks), 
the ranges south of the Assam valley, and the hills of Arrakan and Bur- 
mah, Only the later tertiary deposits in Sind, the Panjab, Northern India, 
Assam, and Burmah are, as a rule, of subatrial origin and accumulated by 
the action of fresh water, whilst in Sind there is distinct evidence that 
the sea covered the greater portion, and very probably the whole, of the 
country as late as the Miocene epoch.* f 


8 2. Zoological Relations between India and Africa—The curious 


points of connexion between the existing fauna of India and that of Africa 
and the Mascarene islands bear out the idea of India having formed in past 
times a portion of a great troyteal continent. There also seems a probabi- 
lity, as might have been anticipated, that at different geological periods the 
distribution of land in this continental area varied, and that different por- 
T. fions were in union with each other. Leaving aside the remarkable evi- 
-—— ë dence afforded by the Mesozoic (and Upper Palmwozoic?) floras, amongst 
which identical species have been found in Australia, Southern Africa, and 


-—— ë India, there appear to have been three distinct Tertiary and recent migra- - 


— tions of African types into India, or perhaps it would be more correct to 
i say, that animals having affinities with those now inhabiting Africa have 

— — entered India in three different groups, two of which are older immigrants 
o» than the other. 'The first consists of the types common to the Malay 





: countries, India, and Africa, which form a very large proportion of the 
i fauna: such as certain monkeys and lemurs, the Tragulide, Viverra, Hor- 
j^ — pestes, Manis, and Nectartnide, Dicruride, Oriolide, Pittide, Buccrotide, 
T i Ploceine, Megalaimine, &e., &c., &c., Varunide, Agamida, Ke. As a rule 
the African and Indian genera are distinct, but exceptions occur, as in Fiver- 
Ce ra, Horpestes, Manis, Zosterops, Varanus, &c. Many of these forms extend 
—— to Australia. 
— — — "The second group consists of forms comrhon to India and Africa but not 
EST i bi rsia, such as Antilo- 
— — found east of the Bay of Bengal nor yet in Arabia or Persia, suc 
te) Gone ~s ; 


— pide (exclusive of Gazella), Mellivora, Chicquera, Sypheotides (= Lissotis), 
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Rhinoptilus, the family Cyclostomide, Xe. With many of these the genera ^ 
are different in India and Africa, though less frequently than in the first case, 
or, which is more to the purpose (for genera are often artificinl, and depend 
upon human fancy quite as much as natural laws), the amount of divergence 
is less. ‘The third group comprises forms which are found in Northern Africa 
Arabia, Persia, and India, but which do not extend to the Malay countries, 
such as Hyena striata, Canis aureus, Felis leo, F. jubata, F*chaus, Gazella, 
Gerbillus, Pterocles, Pyrrhulauda, Cursorins, Saxicola, &c. In this case 
} the genera and very often the species are identical. Many of the forms are 
also found in the neighbouring portions of the boreal or palwaretic region, and 
their number diminishes in India itself to the eastward and southward, 
whilst but few are found in forest. The forms belonging to this category 
appear to be recent immigrants. 
§ 3. he Indo-gangetic Plain between India and the adjoining regions 
of Asia.—Thus both from geological and zoological evidence we have reason 
to conclude that the union of the Indian Peninsula with Central and 
South-western Asia is of comparatively late date, and it becomes a question of 
great interest to ascertain so far as possible the evidence of their own condi- 
tion in the later geological epochs afforded by. the tracts of flat country 
intervening between the peninsular area and the surrounding regions. 
i These tracts consist chiefly of the great plains through which the Ganges 
and Indus flow to the sea, and the surface is covered to so great a depth 
by alluvial deposits from those rivers and their tributaries that very few 
traces can be found of the geological history of the country. At has been 
assumed by some writers that this great plain remained part of the 
sea long aftér the Himalayas had been elevated. This is not impossible, 
but so far as the Gangetie aren is concerned I fail to see that there is evi- 
dence in favour of the view; and I think the idea is mainly due to the 
Pliocene Sevalik deposits having frequently been considered nfarine, whilst - 
it is more probable that they are really of freshwater and probably subaé- 
rial origin, for not a single marine organism has been detected in them, 
whilst freshwater shells have been found in them*in places. Even without 
entering into the question as to whether the whole Indo-gangetie plain has — 
been covered by the sea in late geological times, the question arises whe- 
ther the Indus plain, in which we have the latest evidence of marine life, - 
has been thus covered. This is a speculation of Mr. Andrew Murray, — 
proposed to account for the presence of a dolphin in the Indus and Ganges, — 
and for the difference of the species inhabiting each.* oy" 


^ Geographical Distribution of Mammals, p. 214. Mr. Murray's theory is brie min 

— The dolphin inhabited an arm of the sea which became a ko 
igh the rise of land, and which was gradually rendored frosh by streama fi ing * — 
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« During a recent traverse of the desert, I have tried to find evidence of 
its condition in late geological times, and although'the result is mainly nega- 
tive, some facts nppear to point to a recent condition of things when the 


sea did flow some distance up the Indus valley. At the same time I have 
not met with any evidence in favour of the view that the great plain of 
the desert has recently emerged from the sea. The route followed was 
from the Indies near Sehwan, vidi Umarkot in the Thar and Parkar district 
of Sind, to Bálmír, and thence to Jodhpür in Rájpütana, returning from 
Jodhpur, vid Jaysalinir, to Rohri on the Indus. 

S 4 Physical Characters of the Desert. Botany and Zoology.—1t 
is as well before entering further into the subject to point out the chief 
peculiarities of the Great Desert. The term conveys an imperfect idea, 
because the tract of country is neither barren nor uninhabited ; it is cover- 

—ed with shrubs and bushes in general, and in places small trees are found; 
moreover, although the population is thin, villages are scattered throughout, 
and immense herds of camels, cattle, sheep, and goats are kept and pastur- 
ed. The desert is, in fact, a great sandy tract entirely destitute of streams 
of water, and with but few hills of rock, and a large portion of the sugface 
consists of sand-hills of consrlerable height and is known locally as Thar 
(Thurr). When rain falls, crops of bájri (Holcus spiga) are raised. When 
rains fail, the population lives principally on the milk of cattle and on im- 

. - Ported grain. 

- Throughout the sandy tracts the vegetation* consists mainly of four 

— — plants known as Phog (Sindhi Tob) (Calligonum polygonoides), Bhúi (Sindhi 

Bahtsa) CAerva Javanica), Lana (Anabasis multiflora), and Mart, a course 

— grass growing in tufts. dna, although very common in some places, is rare 

—— — er wanting tHroughout large tracts. Plog and Bhúi are peculiar to the sand- 

| hills themselves ; Mart, besides abounding on the sand-hills, covers the large 

— - sandy plains, which in many parts extend for miles. It is à coarse grass 

— with a hard woody stem, and appears to be one of the principal plants eaten 
p by cattle and horses. Another common plant on the sand-hills is Kip (Or- 

IE | thanthera viminea). Between the sand-hills Madár (Calotropis procera), Pilú 

— (Sindhi Kabar or jar) (Salvadora Persica), Kejri (Acacia rupestris ?), Kirit 


(Capparis aphylla), Ber (Zizyphus jujuba), and a few other plants are com- 
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tho Indus after the Ganges had been cut off from tho lake by ano land. 
— — that by this means a marine dolphin has become converted into Platanista 


—— — and then the animal has been transferred to the second river after being cut off am 
M CAE iR. first. Tho question of the origin of Platanista it is unnecessary to discuss; the 


— Migration of tho original form from ono river to the other has probably been due to 
— eme of tho tributary streams, such ns the Satlej or Jamna, boing transferred from one 
TE igo-a: to the other. This would be effected by a very trifling change of level. 
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monly found. After rain it is said that numerous herbs spring up, and a 
grass called Brut (7 Centhrus biflorus), the spiny seeds of which have a 
most unpleasant habit of attaching themselves to one’s clothes like burs. 
These seeds, divested of their spiny covering, are used for food, and are 
made into a kind of bread. 

As might be anticipated, the desert fauna is poor, and in the sandy 
tracts is entirely confined to animals which never require water. Hyamas 
are met with in the more hilly parts but not, I think, amongst the sand-hills ; 
wolves (Canis pallipes) and jackals are more common. The only carnivor- 
ous animal, however, which is universally found, is the desert fox (Vulpes 
leucopus) ; V. Bengalensis is also met with, but less abundantly: The caracal 
(Lyns caracal) is said to be common, but the only wild cat I saw was, I be- 
lieve, Felis torquata, and I never succeeded in shooting one. None of the 
larger carnivora are found, though a leopard may occasionally straggle across 
to the hills of Bálmir or Jaysalmir. ‘he mammal of the desert par excellence 
is the desert jerbon-rat (Gerbillus Hurriane®), which exists in almost in- 
credible numbers, the whole surface of the sand-hills being dotted over with 
the gntrances to its burrows. Over thousands of square miles, the number 
of burrows probably exceeds on an average dae to every square yard. There 
ean scarcely be a doubt that this little animal—which is a pretty little crea- 
ture of a greyish tawny colour, with rather long hind legs, a rounded head, 
and a long hairy tail—would in most countries furnish an important item of 
food, for it is purely herbivorous, living chiefly on seeds and roots. Besides 


furnishing food to the foxes and wild cats, this rat is the prey of buzzards 


and of many of the other raptorial birds. No other rodent is found in the 
sand-hills; I did not even see a hare, though the Sind representative of the 
genus (Lepus Deyanus) is common in the hilly tracts, whilst the only 
ungulate found in the Thar is the Indian gazelle (Gazella Bennetti). 

Thus it may be said that the only common mammals of the sand-hills 


are the fox, gerbil, and gazelle, and all these, I believe, can live without 


drinking. I am certain that the two latter never drink. ‘The birds 


‘are more numerous. The common falcon is F. jifyger, but I believe I saw 


F. sacer also. Aquila fulvescens abounds in places and I met with Cireaé- 


tus gallicus occasionally. But the most common raptores are the desert 
-buzzard (Buteo ferox) and kestrils. Vultures, Neophrons, and kites are 
chieily seen about villages. Owls are not common: I twice came across 
flocks of the short-eared owl (Otus brachyotux), and I occasionally found 
Athene Brahma and once Scopg Brucei, 


The bee-eater (Merops viridis) is found generally distributed. Swallows 


p 


E _ are occasionally seen ; swifts (Cypselus affinis) are very local as usual. Gong 


:53 G. erythrourus, Gray, apud Jordon, but.true G. erythrurus ja a different 
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suckers are extremely rare. Shrikes are represented by Lanius lahtora, which 
is common and the only species noticed amongst the sand-hills, Dierurus 
albirictus, the common king-crow, is found everywhere, and two bulbuls 
(Otocompsa leucotis and Pycnonotus pusillus) are occasionally met with, the 
latter, contrary to what might have been expected, inhabiting the sand-hills 
quite as often as the former, if indeed it be not the commoner form. The 
striated babbler (Chatorhea caudata) is very abundant everywhere. Frankli- 
nia Buchananiisnot uncommon. Drymeca gracilis israre. Sylvia curruca 
is frequently seen, but both S. Jerdoni and S. nana are of exceptional occur- 
rence. The Phylloscopi are of course very rare in this treeless region. The 
common Sawicola is S. picaeta throughout the whole desert ; S. deserti is 
not rare, but S, isabellina, so abundant in parts of Sind, keeps as usual to 
the more fertile tracts. I saw S. chrysopygia occasionally, and it was more 
common about the middle of March, when like other Saxicole it was migra- 
ting to the north. S. opistho/euca and S. morio I only noticed about Jodh- 
pur or between that town and Jaysalmir. Pretincola Indica (v. rubicola) 
was occasionally seen even amongst the sand-hills, P. caprata only in the 
more fertile tracts. Thamnobia Cambayensis was generally met with thropgh- 
out the region. A stray JMoft4tilla alba or Budytes melanocephalus was 
now and then seen near wells, and the pipits were poorly represented by the 
occasional occurrence of Anthus campestris and A. sordidus.* 

Larks are more abundant and the commonest species by far is the 
finch-lark, Pyrrhuleuda melenauchen (P. affinis, Blyth), the very existence 
of which in India was scarcely known until quite recently. I was sur- 
prised to find Mirafra erythroptera by no means uncommon in the Thar, 
although it is unknown in Sind. Gualerita cristata, Melanocorypha bima- 
culata, and Calandrella brachydactyla are also found, the two latter in 
flocks. The first is common, the other two far from rare. Passer indicus 

— * occurs everywhere of course, though preferring the neighbourhood of cul- 
M tivation. Gymnoris_flavicollis is usually found where there are trees. I once 
: or twice saw Emberiza Huttoni, but E. striolata is found on all rocky hills. 
Munia Maleberica is common. Ravens (Corvus corax) are seen everywhere, 

h^ 4 the two common crows (C. Vaillanti and €. impudicus) only about cultiva- 
tion. Pastor roseus is occasionally common, even amongst the sand-hills, 
but the two forms of maina (Aeridotheres tristis and A. gingin ianus) aro 
v only seen about villages. Doves are represented by Turtur Cambayensts 
he and Tq risorius, common everywhere, whilst the common wild pigeon 
i es, — (Columba intermedia) breeds in all wells. On the sand-hills I saw e as 
= grouse; they only occur where water is — POEL p — — 

a rink at wells : the only common species 18 ; 
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rius and P. Se enegallus are met with in places. The grey partridge (Orty- - 

gornis Pondiceriana) is found everywhere, whilst the cream-coloured courser 

(Cursorius gallicus) and the Indian bustard (Eupodotis Edwardsi) are pretty 

generally distributed. 

The common birds in the Thar are Firleo jugger, Tinnuneulus alau- 
darius, Buteo ferox, Merops viridis, Pycnonotus pusillus, Lanius lahtora, 
n Dicrurus albirictus, Chatorhea caudata, Sylvia curruca, Sdxicola picata, 
| Thamnobia Cambayensis, Pyrrhulauda melanauchen, Galerita cristata, Passer 
, Indicus, Munia Malabarica, Corvus coraz, Turtur Cambayensis, T. risorius, 
und Orfygornis Pondiceriana, 

The only common reptiles are lizards and they appear for the most 
q part to hibernate in the cold season. The most abundant is Acanthodacty- 

lus Cantoris; I also found Agama agilis very common between Jaysalmir 
and Rohri. In the same district peculiar vermiform tracks abounded of a 
small lizard which I have no doubt is Sphenocephalus tridactylus, but this 
a animal is nocturnal and a burrower, and although I often searched for it, 

| I never succeeded in finding it. On more rocky ground I found Ophiops 
Jerdoni and Mesalina pardalis. The only harmless snakes which I saw 
were forms cf Zamenis and Psammophis, "nd the only venomous species 
was Echis carinatus. No tortoises were seen or heard of. 

: § 5. Distribution of the Sand-hil/s.—The sand-hills have a somewhat 
peculiar distribution. They occupy a large tract in Eastern Sind, extending 
the whole length of the province, along the edge of the Indus alluvium. Here- 
they are close together and form long ridges, running nearly north-east and 
south-west near Umarkot, and about north-north-east to south-south- — 
west near Rohri.* In the southern portion of the desert, they are said 

by Sir B. Frere to run nearly east and west. They are much higher to the 

E southward than to the north, but I saw none approaching the heights of 

— — 4400 to 500 feet, said by Sir Bartle Frere to be common in parts of the 

' desert.t The highest sand-hills which I observed near Umarkot, cannot, 

i I think, have exceeded 200 feet, but I did not measure them, so I may be 

| C in error. This tract on the borders of Sind is the *'"Thar''—a name which i is, 

A ‘in the country, zestrieted to the sand-hill region. From the Sind frontier 

—to Bálmír, although there are many sand-hills, they are far from being as - 

p E generally distributed as they are to the westward, whilst east of Bálmír the y 

— for some distance, only dotted over the surface, but they again beco! E 
more general before reaching the Lüni river, and the hills, in this direction, — — 

* i tec bo fore part of a sand-hill tract which stretches to the northward Y 
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or rather to north-north-east in the direction of Bikanir. The hills in this — — 
tract are not in such regular ridges as they are to the westward, but here aD, 

also they appear to diminish in height and to become more scattered to the. D. 

north. Between J odhpür and Pokasn this eastern belt of sand-hills is only 

about 40 miles broad. From some distance east of Pokarn to Jaysalmir, and 

again for 50 miles west of Jaysalmir, the country is an undulating sandy 

plain, but there are very few sand-hills. I have no personal knowledge of 
: the desert north of Jaysalmir. Stripped of the sand-hills the country would 
be a vast plain, slightly elevated above the sea, and only broken by isolated 
hills to the southward, by the somewhat more numerous ranges near Bál- 
mir, by low plateaux of sandstone towards Jodhpür and Pokarn, and 
by terraces of Jurassic sandstone and limestone around Jaysalmir. The 
hilly regions are less sandy ; occasionally even torrent-beds are found near 
the hills, but they are soon lost in the sand. 

§ 6. .JEcidenee of subrecent Marine Action. Salt * dhands”—Tt is 
impossible for any geologist to traverse this region without the suggestion 
— forcing itself upon him that this may be an example of Professor Ramsay's 
Planes of marine denudation. Such was my first impression. But I could 
find one circumstance, the general saltness of the ground, in cohfir- 
tion of this view. Ev ery here and there throughout the desert is a smaller 
or larger plain of salt ground or “ran”, which is said to become a shallow 
— — salt lake after heavy rain. From such places salt is sometimes extracted, 
i jt the quantity is small, and not more than might, very possibly, result 

—* fi the gradual concentration of the salt distributed in small quantities 
NE d throughout the soil. The water in the wells is very often brackish, buf 
— “this is equally the case in countries which shew no trace of having been 
pe recently covered by sea water. There is, however, a very remarkable quan- 
(— — ity of salt in two localities which I visited, and in one of them there is, I 
— * think, good evidence of the former neighbourhood of the sen. 
To take the more important and the more imgeresting first. North of 
"Umarkot the boundary of the Indus alluvium and of the Thar ot sand- 
m area is formed by aeriver known as the Narra or the Eastern Narra,* 
E pose its water from floods in Baháwalpür and the Robri district 
‘Sind, and has of late years been artificially supplied by a*eanal eut from. 
«4 the ' Indu: at Rohri. On the east of the Narra rise high ridges of — 
witl EM usual NE to SW direction, and between these ridges are — 
ll eye illed with water and known as * dhandhs."+ Some of these * dhandhs 
E » sa l to be unfathomable .—and doubtless they are so by an ordinary pole 


Eon of the common Hindi Vela, a river channel, ravino, | f; 
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L- or bamboo, the only instrument likely to have been used in general for 
E sounding. Sir Bartle Frere says that he has been assured that the depth of 
l one has been measured and found to be 70 feet.* This shows of course 
considerable depression below the leveleof the Indus alluvial plain, for the 
"i Narra, which must of course bea little below the average level of the plain, 
ie supplies, or used to supply, the water for the *dhandhs' in its immediate 
à neighbourhood. . 


There are, however, a large number of small lakes isolated amongst the 
sand-hills and not in communication with the ‘dhandhs’ fed by the Narra, 
and these isolated lakes are all salt ; those farthest from the Narra being 
apparently the most saline, and some being so concentrated that salt 
crystallizes on their margins. All these salt ‘dhandhs’ appeared to me to be 
at a lower level than the freshwater lakes, and this view was contirmed 
by my finding that small streams fed by springs amongst the sand-hills enter 
in many cases at the western edge of the salt * dhandhs', and that where, as 
not unfrequently happens, there are more then one ‘dhandh’ in the same 
hollow, a stream often flows from the western pool to that lying more to the 
eastward. Now the water can only be derived by percolation through 
the sand from the freshwater ‘dhands' te the westward: it is true thyt 
springs often rise from the margin of the latter, and that these springs are 
sometimes above the surface of the lakes, but they are usually below, and if 
higher they are not so far above as in the case of the salt lakes to the 
eastward, on the edge of which I found springs issuing from the ground, 
15 or 20 feet above the water.t It is a natural conclusion that the origi- 
nal surface of the ground at this spot was not higher than the bottom of 
the ‘dhandhs’ are now, that it was much lower than the present alluvium of 
the Indus, and that the Indus plain has been raised to its present height by 
the accumulated silt deposited from the river since the * dhandhs’ have been - 
eut off and isolated by the sand-hills. 

§ 7. Marine Molh living in salt lakes.—One more observation gave- 

— the clue to the original conditions of the ground. I found in some of the -~ 
— — salt lakes in which the water, although very salt, was rather less so than - 
that of the ocean, a living mollusk which has been identified by Mr. Nevill * 
- with Potamidés (Pirenella) Layardi, H. Ad. This species inhabits the salt A = 
_ Water of back-waters or lagoons and harbours: it is not found to the ee fg 
"amy belief on open coasts, nor yet in the brackish water inside the x 
Lp — and although, like most other forms of Potamides, it is 1 
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estuarine than truly marine; its habitat is always in water nearly if not quite 
as salt as the sea. The specimens which I obtained are precisely like those 
now living on the coust of India. Several cases are known of in i 
mals (chiefly vertebrata or crustac« | vir d e 

i crustaceh, however) found living in Freshwater, 
and *upparently descended without change from ancestors which inhabited 
the same tract when it was part of the sea, but it is rarer to meet; 
with a marine or estuarine mollusk living on unchanged in inland salt 
lakes without an outlet, at a distance of 150 miles from the sea and of 
100 miles from the nearest point to which the tide reaches, The conclu- 
sion to be drawn from the existence of this mollusk is unmistakeablez it 
must have inhabited the tract now occupied by the sand-hills and their 
enclosed *dhandhs' when that tract was in direct communication with the 
sea, and probably when it formed part of a large lagoon. 

- 8 8. Former existence of an Inlet of the Sca in Eastern Sind. The Ran 
of Kachh.—Two further conclusions follow as corollaries, the first that the 
saltness of the soil or subsoil is due to this tract of country having been the 
bed of the sea, or of an inlet, the second that the sand-hills must have been 

formed on the margin of the lagoon, and that probably the lagoon was partb- 

ly filled up and isolated by accuenulations of blown sand. 
About 100 miles to the south of Umarkot lies the Ran of Kachh, an 
immense salt plain covered by salt water when the sea, driven up into it by 
* the south-west monsoon, ponds back the more or less brackish water brought 
| "down by the Lüni and the few streams which run in from the hills of 
Kachh. Various theories have been proposed to account for the Ran. It 
is commonly considered an area of upheaval, a raised sea bottom. This is the 
"e view taken by Captain Grant and by my friend Mr. Wynne*, although both 

—— speak also of its silting up. I had an opportunity of seeing a portion of 

the Ran in 1863 and I wrote of it (in 1867+) ‘I am disposed to consider 











— whole may be an area of depression, but further proofs of this are necessary 
— than the fact of a small portion having been sunk and another part raised 
DURS is carthquake of 1819." | 

* — wr It must be borne in mind that there is evidence of slight elevation ati 
.. geveral pla ces on the coast of Western India ; such has been noticed in Sind,- 
Káthiáwád, and on the borders of the Ran itself, and the area of the Ran 
Pus donb less shared in the general rise. So far I agree with other obser- 
atl understand them correctly, I infer that they rather regard 


of special upheaval, and in this I cannot concur, 
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E^ (the Ran) the bed of an inlet of the sea filled up by the accumulation of 
— -- detritus brought down by the rivers. It is just at present in the debate- 
— — able state, water part of the year, land another part .....-. of course the 





CEOLE 
y E X 

LI * M T 
: b i 


at. 






às 







bh 






*a 






4. 
LI 
< i 






| Lif l 
Fees 
d j r 4 

LJ l - à P 
2 





LS P 
J "3 -< * 
‘+e 
q% 9 1 "4 

l Ye 
E ^ 





© oe AS TS ae cee et ASO ee x 

i4 ^" NE u 

"Ne s À i 
* 


96 W. T. Blanford— On the Physical Geography [No: 2, 





The probability i is that Kachh was originally an island*, and the Ran 
a vast inlet of the sea, which gradually became shallow, just as other inleta 
on the coast of India, e. 9. Bombay harbour, are gradually being filled up 
by silt deposited from rivers, aided, in the case of the Ran, by blown sand 
and also by the gradual elevation of the whole area, and (which is the Most 
important point in the present discussion) that this inlet extended into the 
region now forming Eastern Sind to a distance of at least 100 miles and 
probably much further. I have no precise information as to the distance 
to which the salt * dhandhs' extend to the northward, but they are certainly 
found in the Khairpür territory, and I find one marked on the map in Rohri, 
whilst there is a tract of country between Jaysalmir and Rohri in which 
wells of freshwater are excessively scarce and local. West of Umarkot the 
wells are braekish for about 35 miles; further east than this rock is found 
in the wells and the water is sweet. The spot where the change takes place w 
may mark the limit of the former inlet. 

§ 9. The Lúni Basin.—We thus have proof that an arm of the sea 
ran for a considerable distance up the Indus valley in very late geological 
times, although it is not yet manifest how far it extended, and the question 
arises whether there is any reason for inferring the former existence of the 
sea in any other part of the desert area, I have already mentioned a second 
locality which I had an opportunity of examining, and where salt is found 
in large quantities. This is near a town called Panchbhadra, a short dis- 
tance north of the Lüni river and about 45 miles south-west of Jodhpür. 
y Here salt is largely manufactured in a slightly depressed tract of country, + 
> a which may formerly have been the bed of a salt lake, but is now surrounded 

and partly covered by drift sand. Salt must abound throughout the lower 
— ourse of the Lüni, for the water of the stream in the dry season is very 
strongly impregnated. It is not merely brackish, it is decidedly salt. 
— "The fall of the river is said to be very small, but of this I had no means of 
mi judging personally. If it be the fact, the river's course below Panchbhadra 
E. _ may very possibly have been an arm of the sea in recent times. 

3 E. | It is impossible to avoid speculating on the origin of the salt in tha. 
—Sámbhar lake being also connected with the former extension of the sea.” 
ml we 36.10. Want of evidence of Marine Denudation elsewhere in the — F. * 
E _ Desert —Apart from the evidence afforded by the abundance of salt and the - P 
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Except near Balmir, where there are some craggy hills of ancient formations, 
and where the sandstones of Mesozoic age resting upon the older rocks dipat 
high angles, the sedimentary beds found preserve almost perfect horizon- 
tality. The low cliffs of sandstone near Jodhpür, and those of sandstone 
and limestone near Jaysalmir, are palpably scarps of subaërial denudation, 
for they correspond precisely, over miles of country, to the outcrop of the 
harder beds ; newhere is a characteristic marine cliff, cutting through differ- 
ent strata, to be met with, nor is there any evidence of marine action, so 
far as I can see, around the isolated hills of Bálmír. Whilst therefore 
there is a probability that the sea did extend up the Indus valley and a 
possibility that it may have stretched up the Lüni basin, and from one side 
or the other have reached the Sámbhar salt lake, there is no evidence that 
it covered in recent times the central area of the desert about Balmir and 
J aysalmir. 

S 11. Nature and Origin of the Sand-hills.—I have already described 
the general distribution of the sand-hills, and I have said that I am unable 
to coincide with Sir Bartle Frere's views as to their origin. He compares 
hem to the ridges of rock found in Sind, and suggests that they may be,due 
—1o earthquake-action. He poings out that the Allah Bund, which is known 
dis. to have been caused by an earthquake, is ** a perfect outlying specimen of a 
| typical Thar sand billow of moderate height", and he discusses the mode of 
formation of sand-ridges by the wind and gives his reasons for believing 





wi 


m. that the ridges of the Thar are not due to wind-action, To some of these 
SN reasons I shall revert presently. Meantime, I think Sir B. Frere has over- 
To" looked some phenomena of sand-hill formation. At the same time none 
T of the works I have been able to consult throw any light upon the parallel 


fe 


A sand-ridges of the Thar, of which I confess I am unable to offer a satisfac- 
li: i i | | doubt tbat all are 
i tory explanation. I think, however, that there can be no dou nat 

E — due to wind-action alone, and I will give my reasons after describing the 
- — peculiarities presented. 

| 8 The sand consists chiefly of small grains of quartz, mixed with felspar 
and hornblend in smaller proportions, other minerals only occasionally ot- 
E ‘curring. The grains are mostly rounded, precisely as in the sand of rivers 
or of the coast, and they are tolerably uniform in size. 
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- X have already mentioned that the sand-hills form long ridges, with a 
2 ver (MERE PES general direction, along the edge of the Indus alluvium, where 
hey a and where the country is completely covered by sand, and 

= th : direction more to the eastward. But 
Duns : y preserve in both localities, though it is 
ESTNE | eastward, and this is a tendency to ter- 
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sides, but they often end in a higher point at their north-eastern extremities. 
The scattered hills east of Bálmir are always highest to the north-east and 
slope away very gradually to the south-west. The sand-hills as a rule are 
evidently of very great antiquity ; they often shew evidence of denudation 
from the action of rain, and sometimes they are worn into ravines several 
feet in depth, When it is considered how small the desert rainfall is (11:8 
inches in the year at Umarkot, 18 at Nagar Parkar, but much less 
in the central portion of the desert, and especially towards Jaysalmir), 
it is evident that a long series of years must be required for ravines 
even a foot in depth to be cut in the sand, since it is only in exceptionally 
heavy showers that any water can run off so porous a surface. At the 
north-eastern termination of these sand-hills, however, there is frequently 
found a quantity of sand which is shewn to be newly deposited by its sur- 
face being ripple-marked, by the absence of holes made by burrowing ani- 
>» mals, and by the stems of bushes being partially buried. Lastly, from the 
A north-east corner of most of the high hills near Balmir a long ridge of sand 
r runs out, evidently deposited by the wind under the lee of the hill. 
, . Now there is one point to which it is necessary to advert before going 
further. I must apologize for mentioning % fact doubtless familiar to m 
of my readers, but although familiar with it on a small scale, I did not 
elearly understand its application when I first went into the desert, and in 
consequence I was for some time greatly puzzled by the phenomena presented 
by the sand-hills ; I think, too, that it has been overlooked by Sir Bartle 
Frere, and that this accounts in part for his doubting the efficacy of the 
wind in producing the sand-hills of the Thar. On the possibility that it 
may not be universally familiar I will venture to call attention to it, 
= When the wind blows over any surface composed of particles which can 
Fr be moved independently, it forms waves or ridges more or less at right an- 
gles to its direetion, with a long low slope to windward and a steeper slope to 
leeward. Something similar is seen in sand-banks formed by rivers and must 
be well-known to all who have navigated any Indian river in the dry season. 
E TI». descending the stream the depth of water evefy here and there will be 
M found to diminish gradually up to a certain point, which is part of a shoal 
—— stretching more or less across the channel; below this the water becomes ^ S 
— suddenly deep. Here again the long gradual slope is on the side from — 
| pr the current runs, the steep slope in the direction towards whieh de 
E is flowing. 2 — 
This phenomenon on the small scale must be familiar to every one, De 
it may be seen on sand or dust wherever the wind DOTIO 
J * Tod to windward is variable, the steeper pix to lee nd 
APR — oy talus ot the Leur. | 
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falls over the crest of the ridge.* Sand-dunes along the coast are E 
rendered irregular in shape by accidents of the surface on which they | 
have accumulated, but the laws of their formation are precisely similar J 
to those of the ripples, and the same principles govern the formation of " 
inland sand-hills. The latter are often even more irregular in form than _ 4 
the sand-dunes of the coast, because they are not formed along one general 4 
line, but depend on the accidental accumulation of sand wherever the charac- 
ter of the surface is favourable. In every case, however, the direction of | 
the wind to which the drifting of the sand is due is marked by the two 
slopes in opposite directions, the long slope to windward, the steep slope» to 
leeward. ‘The sand-hills near Báhnir are evidently due to the transport 

of sand by a south-west wind. 

I made many enquiries in the desert country as to the prevailing wind, 
From all whom I asked I received one answer, that during the hot season, 
May, June, and July, a strong wind blows steadily from the south-west. 

4 Even in March, on two occasions, a violent wind sprang up in the afternoon 

* from that quarter, and the air was so thick with sand that at times it was 
impossible to see more than a dozen yards. There is no meteorological sta- 

tion fairly within the desert region, but the registers of wind-direction at 
Karácht and Disá shew a great prevalence of south-westerly winds in the 
hotter months of the year; the general direction being more westerly at 
Dísá than at Karáchi ; up to April the general direction at Dísá is north of 
west. At other periods of the year the winds are light, and during the 
months of January, February, and March, when I was in the desert, light 
breezes from the north or south prevailed alternately, but with the excep- 

i. tion of the south-west winds already mentioned, they were quite insuffi- 

e . ‘cient to move the sands. 

EM c I do not think that further evidence is needed to prove that the forma- 

— tion of sand-hills throughout the eastern part of the desert is due to the 

— "gouth-west winds of the hot season, but there is a much greater difficulty 

as regards the long north-east to south-west ridges of the Thar. . That they 

we: are also due to the prévailing winds 1s apparent from the circumstance 
CH — (already mentioned) of their frequently terminating 1n a high bluff with a 
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p slope to the north-east, but still their general direction, identical with 
ib of the prevailing wind, is rather difficult of explanation, because ridges 
a) e m eee | ' 
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d E will be found discussed in any elementary treatise | 

m aie logy. ‘Tho following works contain excellent deserip- 
tho blown sand:—Lyell Principles, Vol. I, p. 516; ty 

er, I 59; Jukes, Manual, p. 164; Naumann, Geognosio, T 

Geography, p. 467 ; and especially Marah, * Man and Na- | 

ro.’ pp. 471-483, and s ‘Phe Ocean’ (English translation), I, pp. 108-214. E — 
am indebted to my brother Mr. H. F. Blautord for the latter references, ; 
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are usually produced at right angles to the wind's direction.* Parallel rows 

of sand-dunes along a coast are frequently due to the regular sea-breeze, and, 

as may be seen on the east coast of India, there are often several such rows 

one behind the other, but they exhibit the usual evidence of their origin by 
having a long slope towards the sea and a short steep slope landwards, I 
think it quite possible that the sand-hills of Umarkot and Eastern Sind 
generally may be of such antiquity as to date from a period shen the rela- 

tive distribution of sea and land in the region was different from what it 

now is, and that to so great an extent as to completely modify the pre- 
vailing winds, and I have even been induced to speculate on the possibility 

of the existent parallel ridges of sand-hills marking successive coast-lines as 

the sea receded from the face of the country. This hypothesis, however, 
would render it necessary to suppose that the Indus valley was a land area 
whilst the present desert was part of the sea, and that the western coast- 

line of the sea with a general north-east to south-west direction gradually 
receded towards the south-east; or, vice versd, that the Indus valley was sea, 

and the country to the south-east dry land. But I can hardly conceive 

thaf such gigantic changes as this would involve could have taken place 
without completely changing the originakform of the sand-hills, and it is 
evident that the ridges in the region of the salt * dbandhs' must be posterior 

in date to the time when their present site was part of an inlet of the sea, 
and not anterior to it. Moreover, had the sand-hills been formed along a y 
€oast-line, or even inland at right angles to the prevailing wind, they would, 

here and there at all events, have preserved some traces of their original 
slopes shewing the direction of the wind which produced them. But there 

is nothing of the kind to be found. I looked most carefully for some evi- 
dence of a steeper slope on one side than on the other, but without success, 

and I found double ridges having a trough-like hollow along the crest, 
with the slopes on both sides of the hollow, as well as those on both sides of 

the main ridge, equally steep. For such ridges I am quite unable to 

— account by the effect of a wind blowing at right angles to their direc- 
Lo tion. If they were formed by one great sand-wave overtaking another, 
V one side of the depression between the crests of the two waves must 
f — Te much steepér than the other, and although this would be slightly modi- 
TE fied by time, it could not be entirely obliterated and yet leave the general i 
Sy form of the waves so little altered as they now appear. lw ^ 
C am obliged therefore to reject the theory that these parallel ridges —— ed 
|. are due to a wind acting at right angles to their direction. I cannot aceept —— 
—— Bir Bartle Frere's view that they are due to earthquake-action. The ridges d d F 
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consist of the characteristic blown sand ; the Allah Bund, to which Sir Bartle 
compares them, is only 20 feet high and of great breadth, and consists of 
the silt which forms the Ran*, whilst even the fact of the elevation being 
due to the earthquake appears not clearly established. The only alter- 
native conclusion as to the origin of the Thar sand-ridges is that they 


were due to the wind blowing in the same direction as that in which they lie. 


. Sir B. Frere objects to their origin by the wind that they are higher than 
any known ridges of blown sand, but I find it recorded that in the Landes 
of Gascony many dunes exceed the elevation of 225 feet and one attains the 
height of 391 feet, whilst on the west coast of Africa hills of blown sand 
are said to be found in the neighbourhood of Cape Verde no less than 600 
feet high.t 

This view of the sand-ridges having been produced by winds blowing 
in the same direction is supported by the frequent occurrence (already men- 
tioned) of abrupt terminations of the ridges at their north-eastern extremi- 
ties. It should be borne in mind that the ridges, although extending for 
considerable distances, often for some miles, do end or coalesce every here 
and there, and that there is not any regularity in the size of the valleys 
that intervene; some of these valleys being of considerable breadth, others 
narrow. As a rule, the intervening valleys do not exceed half a mile in 
breadth where the ridges are tolerably regular, and in many places the hol- 
lows are, as a rule, much narrower. Not unfrequently a tract is found where 
ridge and valley sueceed each other with the greatest regularity for a few 
miles, the valleys being from twice to three times as broad as the ridges. 

I am not able to explain the mode of formation of these parallel ridges 
satisfactorily to myself. I can suggest three modes in which they may 
have been formed, aud I think it possible that all may have aeted at times. 

The first is the mode of formation from a ridge transverse to the direc- 
tion of the wind. When such a ridge is driven forward, the ends advance 
more rapidly than the centre, and a crescent is formed, the convex side to 
windward. This on a small scale is a common and familar phenomenon, 
and is mentioned and exphined in all text-books. I can conceive it próba- 
ble that, with constant supplies of sand, the ends of the crescent may con- 
tinue to be produced until they form parallel ridges. But T must say I 

—  - haye not seen this change in progress in the sand-hills of the desert. 

fie ^ "The second suggestion is that the sand is carried along in lines by the 

wind. TI once came across a tract in which a sand-ridge appeared to be in 

— — process of formation. This was about 50 miles W. N. W. of Jaysalmir, at 

1 — the spot where the Thar or sand-hill country was entered Ezom oto 

eeo. g | logy of Kutch, Memoirs Geological Survey of India, IX, p. 40. 

"d " * — —— . Reclus, L "Ocean, ll. e, &c, The latter writer gives Ritter 
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ting sandy plain. Over a breadth of about a quarter of a mile, and right 
and left, in the direction of the wind, as far as the eve could distinguish, the 
surface was covered with sand in small newly formed hillocks, mostly of 
erescentic form and about 5 to 10 feet high. The direction of the wind 
was shewn to be from S. 35 E., this being at right angles to the lines of 
ripples, and to the chords of the crescentic ares formed by the hillocks ; and 
the general direction of the sand-ridges immediately to the, westward was 
the same. Many of these sand-ridges were so regular that it was difficult 
to conceive that they could have been formed otherwise than in long lines. 
But I do not quite understand how the wind can thus form them. There 
is a great difference between forming a line of hillocks and uniting them 
into one continuous ridge. 
The third suggestion is that the tract of country along the edge of the 
Indus alluvium was originally covered at least as deep as the height of the 
present sand-hills by sand arranged more or less in ridges at right angles 
to the prevailing south-west wind, and that the valleys between the present 
| sand-hills are the result of wind-denudation, their contents having been 
b swept away and the intervening ridges left. The abrupt terminations of 
the ridges mark the former leeward slope o£ the sand-hills. On the whole, 
I think this last theory is the most probable of the three. 
i The sand, it is true, accumulates in long ridges behind any obstacle, and, 
, when a ridge is once found, it will tend to be prolonged to leeward. But 
no obstacle exists of sufficient size to account for the commencement of a 
— ridge 100 to 200 feet high. 
35. $ 12. Sourceaf the Sand.—"lhere is yet one point which demands notice 
* and that is the source of the sand. Rounded sand-grains are rarely pro- 
duced in any quantity by simple subatrial disintegration, except in the case 
of the degradation of a sandstone, and in the present instance there is no 
© sandstone area to windward. All the sand may safely be assumed to be 
| derived from river-channels or the sea coast. 
4 . Part of the sand may be derived from the bed of the Indus, and pro- 
= bably a large portion of the sand-hills of Robt are supplied from this 
— — source, But it is difficult to conceive that all the sand-hills of Thar and 
— Parkar, Malláfti, Jaysalmir, &c., can have derived their sand from the Indus, 
— — to say nothing of those of Jodhpür, Bikanir, &c. ! 
F Some of the sand also may be derived from the present coast-line. But 
all the sand-hills are at a distance from the coast, and it is difficult to con- noy 
et althe sand has been blown across the delta of the Indus and 
Pa Kachh to reach the region where it so — 1 — ^ [ad | 
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The only remaining conclusion is that the sands are derived from a for- 
mer coast.line; which no longer exists. The greatest accumulations of 
sand are found in the lowest portions of the desert, along the edge of the 
Indusalluvium, and in the basin of the Lüní, and it has already been 
pointed out that, precisely in these localities, the presence of salt in con- 
siderable quantities renders the inference probable that arms of the sea ex- 
tended into them at a comparatively recent date. Thus both the distribu- 
tion of salt and the prevalence of sand-hills point to the same conclusions, and 
it is reasonable to infer that the sea, which, at no remote period, covered the 
Ran of Kachh, extended for a considerable distanee both to the north up 
the Indus valley and to the north-east up the basin of the Lüni. 

In most countries in which sand is blown from river-beds or the sea- 
coast, it 3s either blown into otber river-channels or it is swept into them 
by rain. Once in the river-channels it is again carried onward to the sea. 
There are small sand-hills in abundance in the Indus alluvial plain, 
but they attain no great size because the sand is always swept sooner or 

- later into some stream. The peculiarity of the desert is the absence of any 
streams—a want due primarily to the small rainfall but intensified of 
course by the accumulation of sand and the consequently porous naturé of 
the soil To the eastward in Hájpütána, as the rainfall increases, streams 
become more numerous and sand-hills diminish in number. In short, the 

sands of the Indian desert appear to have been blown from an old coast-line 

d — im the Indus valley, along the northern edge of the Ran of Kachh, and 

probably in the Lüáni valley, by the strong south-west wind, and they remain 
— spread over the country for the want of streams to carry them back 
to the sea. 

>a § 13. Conelusions.—The conclusions to which I have been led by the 

— — facts narrated in the previous paper may be thus briefly recapitulated. 

i] 1. Within very recent geological times the Ran of Kachh was part 
te of an inlet of the sea, which certainly extended for a considerable distance 
a up the eastern edge of the area now oceupied by the Indus alluvium, 
— and perhaps occupied the avhole alluvial area of the Indus valley : it also in 
‘all probability covered a considerable tract in the Lüni basin. od 
ava 2. The central portion of the desert vec dumm and ES We 
. Bo! > the sea, but formed either an island or a promontory. 
eco even Part of tho desert, towards Baháwalpár and Bikanir, has not 







A been covered by the sea or not, 
EIS 9. The and of the desert is mainly derived from the old sea-coast, 
— its transport into the interior of the country is due to the south-west 
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the N. W. Próvinces, the rainfall of this year was deficient. I may here 
point to a parallelism between this case and that of the rainfall in cyclones 
in which it appears, by the common consent of observers, that the greatest 
rainfall occurs in advance of the cyclone-centre, 

Now something similar to the above relation seems to be traceable in 
other cases when the depression is less intense and the effect more extensive, 
In 1873, although the fall was deficient in Bengal and the N. W. Provinces 
it was not so in the Punjab nor about Roorkee and Agra, which lay to the 
west or north-west of the abnormal depression in Oude ; that is to say, be- 
yond the depression, in the course followed by the vapour-bearing winds. It 
was very copious also in Burmah, which lay beyond (to the north and north- 
east of) the Nicobar depression, the monsoon-current here being from the 
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The accompanying pages (37—40) are to be substituted in binding 
for those already issued, the author having detected some serious errors 
in the Tables since No. 1 was issued. 
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the N. W. Provinces, the rainfall of this year was deficient. I may here 
point to a parallelism between this case and that of the rainfall in cyclones, 
in which it appears, by the common consent of observers, that the greatest 
rainfall occurs in advance of the cyclone-centre, 

Now something similar to the above relation seems to be traceable in 
other cases when the depression is less intense and the effect more extensive. 
In 1873, although the fall was deficient in Bengal and the N. W. Provinces, 
it was not so in the Punjab nor about Roorkee and Agra, which lay to the 
west or north-west of the abnormal depression in Oude ; that is to say, be- 
yond the depression, in the course followed by the vapour-bearing winds. It 
was very copious also in Burmah, which lay beyond (to the north and north- 
east of) the Nicobar depression, the monsoon-current here being from the 
south-west. In 1871, when there was an abnormal depression in the east 
of the Bay, in Orissa, and about Jubbulpore; (how far this last may have 
extended east and west we do not know, in the absence of stations) ; the 
rainfall was abundant in the Gangetie valley and Bengal, as well as the 
Central Provinces. But on the other hand, we must not lose sight of the 
fact, thatin 1872 and 1873, when the depression was as great or greater in 
the Bay of Bengal and Orissa, the rainfall in Bengal as in Northern India 
generally was light or very deficient. This fact warns us that we must not 
push too far the conclusions drawn from our present imperfect data. 


The mean or normal values adopted as standards in the following tables 
are those of all registers up to the end of 1874. The number of years in 
each case is from 5 to 8. "The table of these values is given at page 15 of 
the Meteorological Report for Bengal for the year 1574. 
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1868. Table of relative barometric Anomalies. 
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1870. Tuble of total barometric Anomalies. 
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X.—A Sketch of the Vegetation of the Nicobar Islands. 
By 5. Kunz. 
(Received July 27th ;—Read August 2nd, 1876.) 
(With Plates XII and XIII.) 

The Nicobars form a link in the chain of islands that stretches up from 
Sumatra to the Arracan Yomah, and they are in all probability the remnants 
of a mountain-range that connected Sumatra (and more especially the Nias 
islands, where the same sandstone prevails as that of the Andamans and 
Arracan) and Arracan at a time when the sea covered the vast alluvial 


plains of the Ganges and the Indus, thus rendering Hindustan an island 


subsequently to its probable connection with Africa. 

—  Geologically, the Nicobars are divisible into two groups, the southern and 
the northern. The former comprises Great and Little Nicobar with the adja- 
centisletsand Katchall. It is characterised by the predominance of ealeareous 
sandstones (Brown-coal formation). The northern group incl udes Nankowry, 
Kamorta, Trinkut,* 'l'eressa, Tillangchong, Karnicobar, and the small islands 
nearthem. Alluvial deposits and plutonic rocks are the congpicuous feature 
here. This geological division admirably coincides with the general botani- 
cal appearance of the respective islands. While the islands of the southern 
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— group are forest-clad from the bottom to the top, the forests on the north- 
E. cem ip are restrieted to the plutonie rocks and to the slopes and 
dells of the older alluvium, while the hilly plateaux and ridges are covered 
- with park-like grass-heaths. 
Botanically, we have to consider the following rocks and soils as influ- 
- ential — 
| 1. Plutonic and metamorphic rocks, which crop out-only in a few 
) localities and are very subordinate. 
| 2. Calcareous sandstones, which cover by far the greater part of the A 
southern group. 
3. Raised coral-reefs much broken up and intermingled with calca- 
— reous sand and vegetable mould. 
— 34.  Caleareous sea-sand, or blown sand, consisting of minute rounded 
- fragments of shells and corals. 
ni. 5. Polycistina-elay, which covers the greater part of the area on the 
northern group. Itis very light and siliceous, and remarkable for the 
absence of alkalies. Locally it is ferruginous and of a red colour, and in this 
ease usually accompanied by fossil sea-weeds. 
E. 6. Marine silty clay at the debouchures of rivers, more especially in 
. — sheltered bays and shoals. 
= n —— Dr. Rink and Dr. Hochstetter have already been struck by the close 
| neidence of the vegetation with the underlying rocks on these islands; 
M- and although a close examination of this relation revealed to me many im- 
portant exceptions, we must be guided in all phytogeographical matters not 
—* = pony by the consideration of climatic influence but as much also by that of 
the influence of soil. 
As the climate is a tropical moist one, identical with that of most 
“Maloy islands, and the elevation of the hills too small to affect vegetation, Es 
the influence of the soil naturally becomes more conspicuous and marked. — ES 
T ni z to the uniformly damp climate deciduous forests have ceased at this ^ 
— Jatitude, although deciduous trees are not unfrequently interspersed, especi- 
ally in sunny localities. Evergreen trees thus form the bulk of the forests, 
_ and even the beach-forests, sunny forests growing on calcareous sand, are 
. studded with eNergreens, so that the deciduous trees become quite subordi- | 
- mate. I bave distinguished the following kinds of ^v vegetative combinations — ^c 
Een MawcGnovE Fongsrs. 2. Beacu FomrEsTS. 8. Tuort- | 
Forests. 4. Gmass-uEATEHS. 5. MARINE VEGETATION. ^ 
3 E Cultivation is little represented, being restricted to small patches of £M 
| 1 land usually at some distance inland from the villages. ap 
E B. 1. Maxanove Forests. m Lieb 
(0 The ane arose: forests of all tropical Asia are so uniform, not or no 
aspect but also in their botanical — that it is | “tara ae 
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necessary to enumerate their constituents. They occupy, as already indicated, 
chiefly the silty debouchures of the rivers, and are most fully developed 
in the quiet bays, and more especially along the channel that separates 
Kamorta from Nankowry. Rhizophora mucronata and Bruguiera mueranata 
form usually the bulk of these forests on the Nicobars. Owing to the 
smallness of the rivers, and to the consequent narrowness of river-alluvium, 
the variety of these forests distinguished by me as ‘tidal forests’ is not 
developed, although localities are met with, on the banks raised above tidal 
mark, which partake of the same character. 


2. Beacn Forests. 


The beach-forests, or dune-forests, as Dr. Junghuhn, in his excellent 
account of the vegetation of Java, has more appropriately called them, 
are restricted to the beaches of fine calcareous sand which stretch along 
the shores where the hills do not interfere. The islands being in a rising 
condition, the formation of beaches is favoured to a greater degree than at 
the Andamans and elsewhere, and some of them extend as far as half a mile 
inwards. They necessarily form narrow, often crescent-shaped strips, and 
abruptly terminate where the raised coral-reefs commence. The trees here 
stand apart and are light-loving ones, and of these the cocoa-nut-palm forms 
the principal constituent, no doubt much encouraged in its dense growth by 
cultivation. The outskirts of these dunes are usually marked by a few long- 
creeping plants, such as Ipomoea pes-caprae, Vigna lutea, Lschaemum mutt 
cum, Thouarea sarmentosa locally on Katehall, Zpomoea littoralis, ete. 
To these succeed a number of small trees or shrubs, which appear from the 
sea like a dense hedge; these are chiefly the glaucous-looking Seaevola 
Koenigii, Pandanus odoratissimus, Tournefortia argentea (especially on the 
southern group), Paritium tiliaceum, Sophora tomentosa locally, Crinum 
Asiaticum with-a plantain-like trunk up to 3 feet high by nearly a foot in 
| thickness, and others. Then follow Calophyllum inophyllum, Ternandia 
- peltata, Glochidion calocarpum, Eugenia Javanica, Stercul ia mollis, P — 

| antegrifolia, Erythrina Indica, Pongamia glabra, Desmodium umbellatem, 

AMacaranga Tunarius, Heritiera littoralis, Cynometra bijuga, Ficus retus, 

3 Thespesia populnea, Peltophorum ferrugineum scantily, Qycas Rumphii, 
| Vitex negundo, Atalantia macrophylla, Claoxylon molle and C: longifolium, 
* f= Afzelia bijuga, Barringtonia speciosa, Odina wod ier, Ficus hispida, Terme- 
alia catappa, Guettarda speciosa, Dracaena linearifolia in abundance, 
—— Agallocha, Semecarpus heterophyllus, Barringtonia racemosa, 

KI ci i o ; a salubris, Cerbera Odallam, Briedelia glauca, and others. The 
sh b yy vegetation consists chiefly of Morinda bracteata, Callicarpa lon- 
Cordia subcordata, Breynia racemosa, Securinega obovata, Allo- 
bbe. Tabernaemontana Nicobarica, Leea sambucina and, locally, 
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Ee y. grandifolia, Pluchea Indica, Clerodendrum inerme, intermingled with 
IX. young growth of trees and climbers, such as Cyclea peltata, Canavalia 
virosa, Caesalpinia nuga and O. Bonduc, Wedelia scandens, Tpomoea 
Turpethum, Entada scandens, Anodendron, Ipomoea campanulata, here and 
there a rattan, Co/ubrina Asiatica, Dorris scandens and D. uliginosa, several 
species of Vitis, Flagellaria Indica, Stenochlaena scandens, Modecea Nico- 
berica, etc. On the ground chiefly grow Ischaemum muticum in abundance, 
Centotheca lappacea, Oplismenus compositus, Remirea maritima locally, 
Euphorbia atoto, Aerva lanata, Eranthemum suce(folium very commonly, 
Ophiorrhiza mungos chiefly from the base of the cocoa-nut-palm, Kylling ia 
monocephala, the white-spiked variety of Cyperus umbellatus, and a number 
of widely distributed weeds, — Cussytha filiformis often quite covers the shrub- _ 
bery, while the trunks of the trees are seen to be clothed with Dischidia 
Bengalensis or D. nummularia, Pothos scandens, or with some Moya. 
Orchids are here numerous on the branches of the higher trees, Dendrobium 
erumenatum and Duisia particularly so. The stems of the trees are covered 
with lichens, especially those of the cocoa-nut-palms, which are literally 
clothed by them and by a few acrocarpous mosses (chiefly Octoblepharum, 
 AMacromitrium), while a few ferns (amongst them Davallia parallela and 
D. heterophylla, Polypodium phymatodes, P. quercifolium, and P. adnascens) 
also find a favourable station between the rugged scars of this same palm. 
E. Lots As these dunes are the principal seat of the villages, there spring up, around J 
the huts of the natives and often far away from them, a number of trees, 

—— shrubs, and weeds, which are with difficulty distinguished from the surround- 
- ing indigenous vegetation. Most of them can hardly be said to have been 
planted but rather to have sprung up of themselves. Suchare Citrus Hystriæ 
and O. nobilis, Bixa Orellana, Carica papaya, Ricinus communis, Psidium 
guava, Triphasia trifoliolata, Capsicum frutescens, Solanum melongena, | 
34 Lagenaria vulgaris, etc. ; also such weeds as Ageratum conyzoides, Vernonia | 
E . cinerea, Digitaria, Eragrostis, Solanum nigrum, Datura, Amarantus 
_ miridis ; and sometimes dA. Gangeticus, Sida acuta, Urena lobata, Scoparia 

* — Cassia occidentalis, Blumea lacera, Ocymum sanctum, Buphor- 
q pilulifera, Paspalum conjugatum, Eleusine Indica, Eie 
Weop^y!ta, etg., ete. 









Me m 9. 'Tnorrcan Forests. d 
— — "The tropical forests oceupy a large (say, about one-third of the whole)a — 

of the islands of the northern group, while they are so greatly develo ped — 
southern group as to leave only a small fraction for the oth ests - 
v1 





A mangrove- and beach-forests). I am obliged to divide them into two gr aps, 
“ee ; - - Coral-reef Forests, and (ii). True Tropical Forests, growing 
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| (D. Coral-reef Forests.—'These foresta occupy, as the name indicates, 
the raised coral-reefs which usually streteh out behind the dunes, and are 
sometimes of comparatively large extent. The substratum being caleareous 
and of a very permeable nature, these differ greatly in their constituenta 
from the true tropical forests, T hey form masses of pretty low ever- 
green trees overshadowed only by a few species of lofty trees up to 120 feet 
high, which, however, are pretty numerous in individuals. Such big trees are 
Eugenia occlusa, Alstonia spectabilis, Ficus Indica and F retusa, Ariocar. 
pus pomiformis, Saccopetalum Horsfieldii, Garcinia speciosa, and a few 
others not recognised by me. The smaller trees comprise chiefly Orophea 
Katschallida in abundance, Glycosmis insularis, Aglaia argentea and A, 
Andamanica, Amoora ganggo, Cupania Jackiana, Olax imbricata, A podytes 
Andamanica, Ixora Pavetta, I. weberafolia in abundance, and T. brunnescens, 
Webera densiflora, Petunga Roxburghii, Morinda bracteata, Alchornea, 
Alsophila albo-setacea here and there (usually clothed with mosses and 
Trichomanes Filicula and T. muscoides), Mallotus acuminatus and JM. mt- 
vicatus in abundance, and several others. Of the shrubs are especially 
conspicuous Psychotria Nicobarica, P. tylophora, and P. Andamanica, Ixora 
Kurzsiana. Areca Catechu is here so plentiful as to appear wild, but is, I 
believe, only planted or self-sown. Pandanus Leram usually accompanies 
the betel-nut palm. Of climbers, I observed chiefly Griffithia curvata, 
Dinochloa Andamanica, Antitaxis calocarpa, Vitis lanceolaria and other 
species, Alangium Sundanum, Stenochlena scandens, Freycinetia in abun- 
dance, often accompanied by the fleshy Pellionia procridifolia. The soil- 
cover is scanty and chiefly consists of Adenostoma viscosum, Aglaonema 
simplex, Oyperus moestus ; and a number of ferns, such as Davallia speluncae, 
Vittaria elongata, Antrophium callagfolium, Asplenium macrophyllum, and 
Nephrolepis acuta are observed as epiphytes, together with a number of 
orchids, especially Saccolabium obliquum. The coral-rocks are densely 
covered with a tamariscine ZZypnwm, and long garlands of Neckera Lepi- 
neana ‘and of Hepaticae depend from the branches and trunks where 
the jungle is not too dark, 

Where depressions oceur in these upheaved coral-lands, fresh water 
collects and forms pools and swamps,* which dry up more gr less during 
the driest months on these islands (March and April). These are filled 
then to several feet in depth with black vegetable mould, which is so soft 

K that one sinks into it up to the knees. They cause a sort of swamp-forest 


— —* Dr. Rink has proposed a theory to explain the origin of these swamps in the 
ised coral-reefs, Similar jungle-swamps, often of large extent, occur in all Malay 
ical forests on metamorphic as well as on alluvial formations, and are in my opinion 
ie re of rains, which drain into the depressions and carry quantities of vegeta- 










— Orania Nicobarica i in abundance, Ficus Indica, F. chrysocarpa, —* 
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represented by Ficus Indica and F, retusa, the plank-like compressed roots 
of which often extend far into it and afford the only firm footing ; while on 
other islands Pandanus Leram takes possession of them. Little else grows 
on this black marshy ground except here and there a Polygonum or a 
Helminthostachys. Lemna paucicostata is often frequent here, and a 
Najas too was observed. These jungle-swamps are the natural reservoirs 
of drinking water for the Nicobarese, who simply dig a, hole into the 
mould, wherein the water collects. 

(n). Zrue Tropical Forests.—These forests grow on different substrata, 4 
and those growing on the calcareous sandstone of Katchall and of the other 
islands of the southern group will have to be distinguished from those 
which grow on polycistina-clay and on plutonic rocks. Having, however, for 
several reasons been prevented from exploring these forests on Katchall, I can 
only testify to the truth of Dr. Rink's statement that those of them which 
grow on the shady side of the ridges are, like those that grow on plutonie 
rocks, the loftiest forests on the islands and hence most difficult to explore ; 
the south-west exposures, however, of these ridges on Katchall are covered 
by a stunted forest wherein the trees are not crowded, and which, to judge 
from the colour of rounded crowns, must be very poor in species. 

The Andamanese bullet-wood tree (AMimusops littoralis) 1s frequent 
along the coast of Katchall, and I met with fallen trunks of it which 
measured 50 feet clear stem by 10 to 12 ft. in girth. 

I will, therefore, restrict my remarks solely to the tropical forests as 
they are represented on the polycistina-clay of Kamorta. This island is av" 
formed chietly of this clay, while only the extreme S. W. part (hills sige 
about 1,000 feet high) consists of plutonic rocks. ‘The forests, however, — 
do not cover the whole of this formation, but abruptly terminate just 
below the top of the hilly plateaux, although two broad strips of tropical 
forest cross the whole island. ‘The trees at the upper limit rather suddenly 
become stunted, as if unfavourable exposure had checked their growth 


4 





And given them the appearance of having reached the limit of tree- 


The eause of the abrupt demareation of, these tropieal forests and 2 


P the grass-heaths on the very same substratum remains a mystery to 
me. Above all the trees, however high, a palm towers majestically, and in 








- such quantity as to form, as it were, a palm-forest above the other trees. This ——— qu 
ds Areca augusta. The lofty or large trees (many of which, however, AS pS wu 
come quite stunted at the outskirts of the forest bordering the grass-heaths) — AS «T 
rA. - are chiefly the following :—Artocarpus peduncularis and A. pomiformis, | w Ls 







—JHadermachera Lobbii, Eugenia occlusa, Sterculia campanulata, Symplocos — & on 
" | Ternstroemia macrocarpa, Trichospermum Javanicum, — m Y 





48 Miquelianus, Sapindus montanus, Terminalia sp. 3 
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T. catappa, Dillenia pilosa, Calophyllum spectabile, Elæocarpus, Athizzia 


stipulata plentifully, Gardenia resinifera, Nauclea excelsa, Alstonia macro- 
Phylla, Cryptocarya ferrea, Litsaea foliosa. Amongst the smaller trees the 
following are conspicuous :—Arthrophyllum Blumeanum, Ixora weberaefolia, 
Polyphragmon flavescens, Maesa ramentacea, Cinnamomum obtusifoliwm, 
Barringtonia racemosa, Sideroxylon attenuatum, Fugracea racemosa, Myris- 
tica corticosa, Antidesma puncticulatum and A. persimile, Aporosa micra- 
stachya, Briedelia tomentosa, Artocarpus integrifolia locally, Villebrunea 
sylvatica, Macaranga gigantea, Croton argyratum, Ryparia caesia, Pittos- 
porum Jferrugineum, Sterculia hyposticta, Evodia Roxturghii, Dracaena 
Griffithii, Parastemon urophyllus, Buchanania platyneura, Albizzia buba- 
lina and A. fasciculata, Rhodamnia trinervis, Mussaenda macrophylla, Euge- 
nia claviflora, Garcinia calycina, Dracaena linearifolia, Glycosmis 
insularis, Anacolosa puberula, Apodytes Andamanica, Ochna Andamenica, 
Leca sambucina, Erioglossum rubiginosum, Gnetum gnemon, Champereya 
gnetocarpa, and, locally, Pandanus Leram. Areca Catechu here grows quite 
wild, especially in the lower and more marshy localities. Alsophila albo- 
setacea is often met with, but always in few individuals only, The most 
frequent climbers are Dinochloa —Andamanica, Zizyphus subquinquenervis, 
Vitis lanceolata, V. pedata, and V. repens, Dorris thyrst flora, Heptapleurum 
ellipticum, Dioscorea glabra, Smilax polyacantha, Uncaria pilosa, Jasminum 
"acuminatissimum, Anodendron paniculatum, Erycibe pan iculata, BDlaeagnus 
arborea, Gnetum macropodum, Calamus Andamanicus and several other 
rattans, Freycinetia insignis and another species ; besides, Uvaria micrantha, 
Salacia and Hippocratea, Griffithia curvata, Blumea riparia, Embelia 
—  — microcalyx, Parsonsia spiralis, Ipomoea vitifolia and J. Nicobarica, 
SStenochlaena scandens and Lygodium circinatum, Pothos scandens and 
. Gymnopetalum heterophyllum often creep up the trunks of the trees. 
——  Shrubbery is little developed, and as everywhere else, represented by the 
— slender treelets already enumerated, young tree-growth, and rattans, especi- 
hae ally a Zalacca (7?) Of herbs are chiefly seen Lasianthus. laevicaulis, 
eM. Hedyotis rigida and H. coatata, Homnalongma aromaticum plentifully, Agla- 
KEK "onema simplex, Amomum Fenzlii plentifully, and some other Scifamineae 
— — which were in leaf only, Maranta dichotoma, Adenostemma visaosum, Blumea 
D cephala, Amaracarpus pubescens (restricted to the plutonic rocks), 
E »rumbis disticha here and there, and several grasses and sedges, like ae 
— aah hi , Hypolytrum latifolium, Scleria lithospermaand S. Sumatrensis, r tg- 
en Panicum filipes, Kyllinga monocephala, Centot eca 
Siu: aud, in more open localities, Thysanolaena acar ifera: Ferns o> 
slentiful but apparently not much varied as regard species ; those observ E 
Sost frequently are Nephrodium molle and other species, Nephrolepis acuta, 
3 — — Davallia speluncae, and Selaginella caudata. On stems 
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and branches of trees grow chiefly Asplenium nidus and A. macrophyllum, 
Fittaria elongata, and a number of orchids, like Oberonia, Trichoglottia 
guadricornuta frequently, Phalaenopsis cornu-cervi, Pholidota imbricata, 
and Seccolabium obliquum. Parasites were not observed, but JZenslowia 
erythrocarpa was once met with. Owing to the darkness, mosses and 
liver-mosses are not well-developed here, but along the rocky courses of 
rivulets patches of Fissidens and Hypna occur. r 

Where clearings take place in these forests, Seleriae chiefly occupy 
the terrain, with other grasses, amongst which ZZibisecus Abelmoschus is 
often obseryed, 





4. GRASS-HEATHS. 

The grass-heaths, as they have been called by Dr. Diedrichsen, occupy 
the hillocky plateaux of most of the islands of the northern group, and are 
physiologically equivalent to the “low forests" of Pegu, more especially 
with that variety of them in which the trees are more scattered. They form 
park-like grass-lands,* which are made up chiefly of Scleriae, Eragrostis 
Zeylanica, Eriachne Chinensis, Rhynchospora Wallichii, Heteropogon con- 
fortus, several species of Fimbristylis, Imperata arundinacea, Spodiopogon 
(very hairy) and the hairy Sorghum muticttin (these two grasses grow chiefly " 
on the outskirts of the tropical forests and at the bottom of the dells, where 
they attain a height of 5 to 6 feet), Dimeria locally, Chrysopogon acicula- 


tue, Eragrostis unioloides, Digitaria, and Cyperus polystachyus. Of other "4 
plants associate chiefly Gleichenia dichotoma, Lycopodium curvatum, 
Pachystoma senile, which here has always rose-coloured flowers often colour- Aw 


ing whole tracts red, Eulophia graminea, Urena lobata, Triumfetta rhom- 
boidea, Desmodium polycarpum scantily and D. heterophyllum, Pycnospora 
nervosa, Uroria lagopodioides, Lindsaca lanceolata, Hedyotis approximata, 
H. Wallichii,and H. graminicola, Evolvulus linifolius scantily, Euphorbia ^ 
perviflora, and some others. At the bottom of the numerous dells where — 
F ri ile not more than from 2 to 3 feet in breadth have cut courses from4to5 y | 
ft. deep, the grasses naturally grow more luxuriantly and entirely hidethe water, 
fh places are usually more or@less swampy “and in this case a great 
- mumber of other grasses and plants appear, such as Cyperus vulgaris, —— 
| €. Haspan, C* Iria, C. pilosus, and C. dilutus, Fimbristylis miliacea, F come 
LU planata, F. diphylla, Fuirena umbellata, Rhynchospora aurea, Scleria lacvie,. 
a be 5S Sumatrensis, and a white-fruited form of the last (these prevailing), Pas ai AA 
NU. © The northern parts of Karnicobar are for a great part covered by Darta AA 
spont |, and it seems that part of the grass-hoaths of the northern part of | Kamorta - | 
hi wild buffaloes occur) is also covered by this grass, At loast I am informed. 
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palum scrobiculatum and P. flexuosum, Panicum colonum, Isachne miliacea 
var. humilis, Arundo Roxburghii (usually occupying whole tracts where 
it occurs), Ceratopteris thalictroides, Acrostichum aureum here and there, 
Blechnum orientale, Eriocaulon longifolium, Smithia sensitiva, Jussiaa 
villosa, Adenostema viscosum var. elatum, Hygrophila salicifolia, Limno- 
phila hirsuta, Gonostegia hirta, Pouzolzia Indica, and several others. 
Lygodium scandens and L. pinnatifidum are occasionally met with in the long 
grass. Small as these valleys are and often separated only by a low rounded 
ridge, they have often certain species entirely peculiar to themselves and . 
recurring nowhere else. Such plants as I found only once or twice (but then 
often in quantity) are Polygala leptalea, Crotalaria calycina and C. sericea, 
Blumea flava, Utricularia diandra, Dysophylla auricularia, Colocasia virosa 
in large quantity, along with Nephrodium propinquum, Isachne myosotis and 
another species (of the habit of Panicum miliare), Polypodium longissimum, 
Helminthostachys Zeylanica, Fimbristylis diphylla var. villosa, F. nutans, and 
F. globulosa, Rhynchospora filicaulis, Scleria lateriflora, Cyrtopera fusca, 
Thrirzspermum amplexicaule, Blyxa Roxburghii, and Aneilema ensifoliwm. 
The shrubbery, more developed at the outskirts of the tropical forests, 
is scanty on these heaths and tery poor in species, consisting chiefly of 
Pittosporum ferrugineum, Polyphragmon flavescens, and Eugenia claviflora 
(these three reduced to mere shrubs), Melastoma Malabathricum and a small 
proeumbent form of it, Helicteres obtusa, Kubus Moluccanus, Blumea 
balsamifera (locally), Vitex negundo (rare), and an impoverished condition 
of Ginelina asiatica. 
The trees are very scattered, and none of them exceed 30 feet in height. 
The bulk consists of Fugraea racemosa, Aporosa glabrifolia, Antidesma 
Ghaesembilla, and Pandanus odoratissimus, the last more along the swampy 
valleys and in them. Casuarina equisetifolia is seen, especially on the north- 
ern part of Kamorta. A stiff Dendrobium, a few ferns, as Polypodium 
r adnascens, Davallia solida, D. parallela, etc., as also Dischidia nummularia and 
Ti. JD. Hengalensis, are the chief, if not the only, epiphytes, Here and there one 
-— — meets with small patches which have evidently been under cultivation at 
some time, as is indicated by the cucurbits (Benincasa cerifera, Lagenaria 
ss pulgaris, Cucumis utilissima, Momordica and Citrullus) tMat are still to 


e * 5. Mautxt VEGETATION. 

ateball and Kamorta, the two islands which I had an opportunity of 
xploring, though separated from one another only by a narrow but deep 
“channel about Smiles broad, present very different shores: — 
Ind by fringing coral-reefs, while the latter is nearly free from them ; 
jf muddy deposit formed by the action of the sea upon 
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the soft polycistina-clay of which the island is formed, being unfavourable to 
| the growth of corals. As a consequence the marine vegetation of Kamorta 
* is very poor, and the algw chiefly found on its shores are Zonaria (small), 
Hypoglossum, Bostrychia, Gongroceras, and such like forms ; the numerous | 
‘seaweeds found washed ashore having possibly all been brought from the sub- 
marine coral-reefs of Katchall and other islands, Of phanerogams, Enhalus 
acoroides is the only representative: this is a plant which gtows chiefly in 
shallow waters at the debouchures of rivers, where it often forms whole sub- 
marine meadows, apparently little caring for the mud which is carried into 
the sea, and which often encrusts the whole plant. If we turn to Katchall, 
the marine vegetation assumes quite a different aspect ; not only are small 
Sergassa, Zonaria in large specimens, and other melanosperms richly 
represented, but some of the coral-reefs are so densely covered with 
numerous olive-brown, green (Ulva), and red seaweeds, that it is often dif- 
ficult to disentangle the different species. Such is especially the case along 
the western shores of the island. On the submerged coral-reefs are found 
Tz ulso the marine phanerogams Halophila ovalis and a Cymodocea, together with 
| another plant having a very close resemblance to Enhalus but much smaller. 
hs Fragments of the Cymodocea can be seen floating in quantities; which 
indicates the presence of turtles. 
In drawing up the appended enumeration of the plants hitherto found 
on these islands, I have to express my sincere thanks to Hofrath Dr. Fenzl, 
Director of the Vienna Museum, who with rare liberality has not only 
forwarded to me the collections made by Mr. Jelinek during the 
Stay of the Austrian frigate ‘Novara’ at these islands, but also pre- 
sented tome a complete set of the duplicates. He has also entrusted 
to me Mr. Jelinek's MS. Journal, by means of which I have been enabled 
to note the localities and native names, These vernacular names I have given 
an the German mode of spelling adopted by Jelinek, as I thought it not 
a lvisable to alter them. During Mr. A. O. Hume's cruise round the Nicobars 
‘in 1873, a small collection of plants (chiefly leaf-specimens) was made by 57r 
(o two native garden-colleetors. Some of these profed new to the flora of the ^. 
! “Nicobars or furnished additional localities ; they are all marked in the - — 
^. following list With *'g. c." (garden-collectors). | p^ 
> x — A number of the plants included in the following list are taken fr m. 
— Dr. Diedrichsen’s list. These are marked “ teste D." between — M 
s | 
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ENUMERATION OF THE PrawTs or rue Niconar ISLANDS. 
DILLENIACEZE. 

l. DmLENIA PILOSA, Kurz in Journ. As. Soc. Beng. 1872, 292 and 
1874, 46, vix Roxburgh.—Not unfrequent in the tropical forests of d 
Kamorta. F 

N. B. The leaves of the Nicobar tree are 1 to 14, in saplings up 4 
to 2, feet long; more broadly decurrent to the very base, and awhile young 
half-stem-clasping. I formerly identified this tree with Roxburgh’s, but T 
now entertain great doubts as to the correctness of my identification, 
having ascertained that the insular species is a southern form, which is un- 
likely to extend so far north as Assam. 


ANONACE. 

2. UVARIA micrantrua, Hf. and Th.—Not unfrequent in the tropi- 
cal forests of Kamorta. 

N. B. Uvaria cordata, Wall. Cat. 6456, is still retained as a synonym 
of U. macrophylla in the Ind. Flora, although Miquel and I have pointed 
out that it is the typical Blumean U. ovalifolia, Hf. and Th. now refer 
some Bornean and Phillipine specimens to U. ovalifolia, Bl. I have not 
seen the Kew U. ovalifolia.—Goniothalamus Malayanus, Hf. and Th. is 
certainly identical with G. S/inger/andtii, Scheff. (not G. Stingelandtii as 
the authors of the Indian Flora call it).—JMe/odorum prismaticum Hf. 

— — and Th. and A. rufum (Pyramidanthe rufa, Miq.) are two very different 
species; the former has the leaves and the simply minutely granular carpels 
quite glabrous, the stalk very short, and the peduncles longer; while the 
latter has the leaves more or less tawny pubesceut beneath, the carpels 
strongly rugose-verrucose, minutely tawny puberulous, and the stalk about 
two-thirds of an inch long. 

| 38. Uwowa DESMOS, Dun.— Katchall (g. c.). 

. 4. POLYALTHIA LATERIFLORA, Kurz in Journ. As. Soc. Beng. 1874, 
—— 52.—In the forests of the Nicobars (Stoliczka). 

—— p. P. sp.—Not rare in the tropical forests of Kamorta. It is a 
small tree, with leaves similar to those of P. Sumatrana but broader and 
i, otherwise different. Flowers and fruits unknown. 2] x 
é i * 6. PorowrA PARYVIFOLIA, Kurz in Trim. Journ. Bot. 1878, 824. S 
 'X*Xamorta, in tropical forests; also Karnicobar (Novara 153; Jelinek 42— 
— Jabeleroi, inc.) and Trice and Track (g. €). * 
Tics B. Wee leaves of the Novara specimens are much larger than m 
M mine and the berries 3—1-sceded. | s | 
— 4. ANONA MURICATA, L.—Cultivated near the villages of Kamortaand — | 
Nankow? P d probably elsewhere. | | C 
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8. OROPHEA KATSCHALLICA, Kurz in Trim. Journ. Bot. 1875, 323.— 
A common shrub or small tree, forming the chief undergrowth in the coral- 
reef-forests of the eastern parts of Katcehall.—]t comes nearest to O. 
Brandisii. 
9. SaccorETALUM HomsrrkrLpr, Benn.—Scarce in the coral-reef- 
forests of the western coast (Modsha tapoo) of Katchall. 
N. B. Bergsmia Sumatrana, Miq. Suppl. Fl. Sumatr. 889, = Kings- 
tonia nervosa, Hf. and Th. 
MENISPERMACE.E. 
10. ANAMIRTA COCCULUS, W. A.—Common in the tropical forests of 
Kamorta, 
1l. CoccvuLvs rxcANUvS, Coleb.—Frequent in cleared lands, shrub- 
| beries, and along the borders of jungles, etc., of Kamorta and Katchall ; 
Nankowry (Novara 151; Jelinek 1830—mungdrum, inc.) Trice and Track 
(Novara 152; Jelinek 176—4A£, inc.) 

12. CYCLEA PELTATA, Hf. and Th., var. PENDULINA (C. pendulina, 
Miers Contr. III. 243).—Frequent in the beach-forests of Kamorta and 
Katchall ; entering also the coral-reef-forests. 

N. B. Dr. Diedrichsen also enumerates Stephania as a Nicobarese 
plant. 

13. AxwTITAXIS CALOCARPA, Kurz in Trim. Journ. Bot. 1875, 324.— 
Not unfrequent in the swamp-forests of Katchall. 


NYMP HAACE A. 
14. Nxuriuxza sp.—Nicobars (teste D.). 
CRUCIFER E. 
*15. Brassica JUNCEA, L.—Apparently cultivated at Malacca, Nan- 


x N. B. Cheiranthus parryoides, Hf. and T. And. Ind. Fl. I. 132, = 


Parrya nudicaulis, Regel in Radde Ost. Sibir. 176 (P. —— R. 
Br. ; Hf. Ind. Fl. I. 131). 










Ls CAPPARIDE.ZE. 
be 16. CLEQME viscosa, L.—Nicobars (teste D.). 
17. GxwNaANDROPSIS PENTAPHYLLA, DC.—A weed around the huts of ^ 


the natives in the beach-forests of Kamorta and Katchall, 

18. Crat#va MACROCARPA, Kurz in Trim. Journ, Bot. 1874, 195 
and 1875, 324.—Rare in the coral-reef-forests of the western coast of 
‘Katchall. 

— N. B. Capparis Hasseltii in Journ. As. Soc. Beng. 1874, 70 is nob 
- Miquel's plant. carr aari uaa CO AA J 
Ls e aaeeei. berry. My earlier name (C. ambigua) must therefore 
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. VIOLACE.E. 
19. AxsopEra BrNGALENsIS, Wall.—Rare in the tropical forests of 
Kamorta, 
20. ALSODEIA sp. Leaves only.—Katchall (g. c.). 
N. B. Viola Hookeri, Thoms. in Hf. Ind. Fl. I. 183, is apparently 
the same as PF. glaucescens, Oudem. in Miq. Ann. Mus. Lugd. Bat. ILL 
74.—All the localities (except the Kakhyen-hills) of V. serpens in my 


Contr. Burm. Flora in Journ. As. Soc. Beng. 1874, 72 must be referred to 
V. Thomsoni, Oudem. in Miq., l. c. 


BIXINEZE. 


21. Brxaà ORELLANA, L.—Like wild in the beach-forests of Katchall 
and Kamorta; entering also the coral-reef-forests ; Karnicobar (Jelinek— 
oak, inc.) 

22. Ryprarra cx#sra, Bl— Rather frequent in the tropical forests of 
Kamorta. 

The trees while young but already fruiting freely, have the leaves 
very large (up to one and a half feet long) and proportionally of a thinner 
texture and a laxer net-venation, which gives them a very different 

- appearance. 

N. B. Roydsia floribunda, HF. Ind. Fl. I. 409, in note, — R. Philli- 

pinensis, Turcz. in Bull. Nat. Mosc. 1854. 329 (Cuming 541). 


| PITTOSPORE.E. 
23. PrrTrTOSPORUM FERRUGINEUM, Ait. (P. Javanicum, BL ?).— 
Common in the tropical forests of Kamorta; freely entering the grass-heaths, 
- where it becomes reduced to a mere shrub. 










POLYGALE.E. 


— 24. POLYGALA TELXPHIOIDES, Willd.—Rather frequent on the grass- 
- heaths of Kamorta but easily overlooked. Having now nore carefully 
— "examined this species in nature, I consider it a good one. The flowers 
are whitish, but the keel upwards and the crest are of a beautiful lazuli-blue. 
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$ 2. — along rivulets in the grass-heaths of Kamorta. 


^ 


— must be cut out from the synonyms to X. flavescens in Hf. Ind. FI. L 209 
"and in my Contr. Burm. Flora in Journ. As. Soc. Beng. 1874, 79 ; it differs 


95. POLYOGALA LEPTALEA, DC.—Here and there amongst the grass - 


0 ON. B. Xanthophyllum paniculatum, Miq. Suppl. Fl Sum. I. 393, — 
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PORTULACACE.E. 


90. PORTULACA OLERACEA, L.—4A weed around the huts of the natives 
on the beaches of Kamorta and Katchall. 





GUTTIFERZE. 


27. Gancrsta SPECIOSA, Wall —Not unfrequent in the coral-reef- 
> forests of Katchall; also Nankowry (Novara 167; Jelinek 138—pajua, 
=. anc.) 
28. Gancrsta CORNEA, Linn— Common in the tropical forests of 
Kamorta ; also Nankowry (Novara 168; Jelinek 131—pajua, ino.) 
29. GARCINIA CALYCINA, Kurz in Trim. Journ. Bót. 1875, 324.— 
Common in the tropical forests of Kamorta. 
N. HB. Dr. Hooker (Journ. Linn. Soc. XIV. 485) wishes to correct a 
: supposed error of mine in regard to No. 155 of Maingay's Collections, 
which I declared (im /ifteris) to be identical with G. rostrata (Discostigma | 
M yostratum, Hassk.). He points out, infera/ia, a different androecium. 
* Both the specimens of the above Maingayan No. in H. B. C. are females, 
and hence an androecium is here out of the question. The male flowers of 
G. rostrata are up to date still unknown,* and I cannot understand how 
Teyemann could have sent male specimens to Dr. Hooker, as it is a fact 
that the only tree in the Buitenzorg garden, upon which Hasskarl based - 
his species, is a female one. Hence I must suspect that Dr. Hooker 
received G. Merguiensis from Teysmann, a male tree of which is culti- 
-wated in those gardens. Under these circumstances and after re-examination 
of the Maingayan specimens I hold to opinion expressed. 

80. GARCINIA (XaNTHOCHYMUS) JELINEKII, nov. sp. 

Arborea, glabra; folia oblonga ad elliptico-oblonga, basi acuminata, 
petiolo gracili circiter semipollicari suffulta, apiculata, 5—7 poll. longa, 
gie coriacea, glabra, nervis lateralibus tenuibus subconfertis intra 
< marginem anastomozantibus percursa; panicule fructigerz: cymiformes, 

7: cUm ,. Tivit pedunculat:e, petiolo circiter daplo longiores, terminales 
t laterales ; sepala sub fructu 5, semilineam circiter longa, ovata, acuta, 
gl ibra ; baccæ 6bovatze v. sub-globoso-obovoidem, cerasi majoris magnitudine, — 
| peu E stigmate minuto impresse, leves, 2—1l-spermm ; semina — a 
E lin. longa, compressooblonga, levia.  Tillangchong (Novara 100: “a 
= Jelinek 106). 
J B1. CALOPHYLLUM INOPHYLLUM, L.—Frequent in the beach-fore 
.. all a] ERN aani Katona” 5 also Karnicobar (Novaa 1605 5 P) 
Mi rer, sems to have known the malo flowers of it, although al 
— cs hat ny aro he 
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Jelinek 39—eheang or pi-jang, ine.) ; puyan, inc. Katch.—Mr. Jelinek re- 


marks that the Nicobarese build their canoes of this tree.* 4 
32.  CALOPHYLLUM SPECTABILE, Willd.—Not unfrequent in the 
tropical forests of Kamorta. 
33. CALOPHYLLUM WALLICHIANUM, Planch. and Trian.— Not rare 
in the tropical foreste of Kamorta, 


TERNSTRGMIACE Æ. 


34. 'TrenNsTROGMIA PrwNaNGIANA, Chois.— Not unfrequent in the 
tropical-forests of Kamorta. A tree 70 to 80 feet high, of which I once 
met with a stunted individual in the grass- -heaths. 

N. B. Gordonia excelsa, Dyer in Hf. Ind. Fl. I. 291 (not of Blume) 
var. a, pubescens, Dyer, l. e, = G. dipterosperma (Dipterosperma sp. 
Griff. Not. IV. 561). DBlume's tree differs so much from the above in the long 
peduneles, large hirsute capsules, and in the texture and pubescence of the 
leaves, that it is difficult to understand how it could have come to be identified 
with.the Khasi and Sikkim tree. G. Singaporeana, Wall, — G. anomala, 
Spreng. Syst. III. 126; Hf. Ind. Fl. l. c. 292 (Camellia PEE Roxb. 
in Bot. Reg. 349). This species again is certainly different from Blume's G. 
excelsa, and greatly resembles Läplacea integerrima, Miq. It occurs also 

— in Penang, where the late Dr. Stoliczka collected it. Dyer seems not to 
i have read the description in the Bot. Register, but to have relied solely upon 
ite the reduced figure when he recognised inita S. China species. G. Moaingayt, 
na- Dyer, is the same as Miquel’s Lop/acea subintegerrima, which again hardly 
differs from Z. aromatica. As Miquel has already pointed out, the distinguish- 
v nt ing characters of Gordonia and Lep/acea are not reliable, and in Lurya, for 
f- forexample, the free or united styles are not even regarded as of specific value. z 
— Kadsura pubescens, Miq., is a very distinct species of Actinidia, allied to } 
— A. callosa, L. Dilleniacea? nervosa, Wall. Cat. 6635, from Singapore, = 
ua Shorea sublacunosa, Scheff, ; Shorea macroptera, Dyer, = Sh. lepidota, Bl. ; 
| Hopea micrantha, Hf. = H., Mengerawan, Miq. 


P * MALVACER. 
R 85. SIDA CARPINIFOLIA, L., var. ACUTA (S. acuta, Buwn.).—4A com- 3 
mon weed in the beach-forests and in cultivated spots, (Novara 160; —— 
Jelinek). a 
EC — N.B. Sida amoena, Wall. Cat. 1848 from Ava, which Masters doubt- — V 
Er n to Abutilon fruticosum, Guill. and Perr., has 12 carpels and is eu 
ah mpl ra small form of A. Indicum, Don. UL. "4 
| - — for the Nicobarese cut the trees for their canoes far in tho interior, 
loph A. — iw n shore tree. The timber of their boats more resembles 
dre ren s i aiid > * 
E 
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36. URENA LOBATA, L.—A common weed in the beach-forests and 
in the grass-heaths of Kamorta and Katehall; also Karnicobar (Novara 
162; Jelinek 46—Aassinyi, inc.) and Pulu Milu (Novara, 161; Jelinek 
188—utschu, inc.). 

37. Histsevs Anrtmoscnvs, L.—Frequent in clearings and open 
shrubby spots in the tropical forests of Kamorta. 

35. Hrerscvs TrLIACEUS, L.— Common in the beach-forests of Ka- 
morta and Katchall; on the first-named island it occurs also exceptionally 
in a few patches on the hills along the margin of the tropical forests; also 
Karnicobar (Novara 158 and 159; Jelinek 3—tad kowa, inc.) ; ¢mbon, 
inc. Katch. 

39. ‘THESPESIA FOPULNEAa, Corr.—Common in the beach-forests, and 
generally along the whole coast of Kamorta and Katchall ; also Karnicobar 
4 (Novara 125 ; Jelinek 70.—matka, inc.) and Tillangchong (Novara 126; 
Jelinek 89). 

*40. GossyPIUM HERBACEUM, L.—Cultivated at Kamorta, and occa- 
sionally around habitations, Its growth on Kamorta (polycistina-clay) is 
a very inferior; it should be tried on the coral-grounds of Katchall, etc., 
te where it will thrive better. : 








STERCULIACEZE. ; 
41. STERCULIA MOLLIS, Wall.—Rather frequent in the beach-forests 
of Katchall ; also Nankowry (Novara 165; Jelinek 145—/6, inc.). y 





N. B. I bave now had an opportunity of ascertaining that the speci- t 
mens of the Sterculia referred to 5. parviflora in my Contrib. Burm. FL 
(Journ. As. Soc. Beng. 1874, 117, sub 10) are a variety of the above. "The 
true St. parviflora, Roxb., occurs in the Ava and Sylhet hills, but Masters’ 
Malayan specimens have nothing to do with HRoxburgh's species. 

. 42. SrEncuLIA nHyrosTICTA, Miq. Suppl. Fl. Sumatr. 399.—Com- 
‘mon in the tropical forests of Kamorta. It is a treelet up to 20 ft. high, © 
with stems of about an inch in thickness. ° 
43. STERCULIA LONGIFOLIA, Vent. ?—In the tropical forests of Ka- 
- morta. Only"laves, hence the doubtful identification. À 
E dt. STERCULIA CAMPANULATA, Wall. var. GLABRIFOLIA, leaves quite — 
LC glabrous, cordate-rotundate. Common in the tropical forests of Kamorta 
— - and Katehall, and there one of the loftiest trees, | Er E. 
EN 45. HrnrTERA Torna, Kurz in Journ. As. Soc. Beng. 1874, 
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— CH. littoralis, Dry.). Common in the beach-forests of all the - 
Karnicobar (Novara 214; Jelinek 84—Lamtrad, inc.). 


HxnrerERES onrvsa, Wall.—A most common meagre shrub o g 
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47. Aroma AUGUSTA, L.—Nankowry (Novara 154; Jelinek 172— 
komopoang, ine.). 

48. "VisENIA IwprcA, Houtt.—Rather frequent in the tropical forests 
of Kamorta ; also Nankowry (Novara 163; Jelinek L68—diam, inc. ). 

N. B. Pterospermum diversifolium, Bl. (Hf. Ind. Fl. I, 367) is 
reduced by Miquel (IL Fl. Arch. Ind. 84) to a synonym of P. acerifolium 
and he includes in this species P. fuscum, Korth also.—P¢. Diana 
Korth., (Kurz in Journ. As. Soc. Beng. 1874, 120) is identified by Miquel 
(l. e.) with P. Javanicum, Jungh. in Tydsch. Natuurk. Gesch. en Physiol. 
VII. 306 (Miq. Il. Arch. Ind. 88). In Journ. As. Soc. Beng. 1874, 122, I 
have placed Buetitneria crenulata, Wall, in Hf. Ind. FI, amongst the doubt- 
ful species. I have since come across the specimens of Wallich's B. erent- 
lata, which Lsee have been correct] y placed by me in B. aspera, Coleb., from 
which it differs in no respect. But B. echinata, Wall. Cat. 1150, of 
whieh I have seen nothing but fragments, is a different plant, and I now 
believe that Masters drew up his description chiefly from this species, the 
name of which must be restored. 


P. 





TILIACEZE. 


49. GREWIA CALOPHYLLA, Kurz.—Not unfrequent in the tropical 
forests of Kamorta. 

N. B. Grewia Aliqueliana, Kurz in Flora 1872, 398 (with which 
Maingay's No. 244. is identical), is really a distinct species from the above, 
differing not only in the characters already mentioned by me but also in 
having fruits only half the size. 

DO. TRIUMFETTA ERHOMBOIDEA, Jacq.—A narrow-leaved variety of 
this occurs here and there in the dry grass-heaths and around the huts of 
Kamorta. 

N.: B. T. humifusa, Hassk., = T. procumbens, Forst. T. trilocularis, 
Roxb., is more likely a form of T. semitriloba, L. 

51. TRICHOSPERMUM JaAvaNICUM, BL ; Clos. in Ann. sc. nat. 4 ser. 
VIII, 265 (Bixagrewia .Nicobarica, Kurz in Trim, Journ. Bot. 1875. 3295. 
t. 169).—Not unfrequent $n the tropical forests of Kamorta. 

— N. B. If Loureiro's Thrixspermwn (Orchidex), in a corrected form, 
- obtains acceptance amongst botanists, as indeed Reichenbach fil. has already 
proposed, Asa Gray's Diclidocarpus will also supersede Blume's generic name, 

— - Ohartacalya accrescens, Mast. in Hf. Ind. Fl. I. 352, is in my opinion only a 
€ species of Actinophora. The difference in the calyx is not of generic value, 
I — and as regards the stalked ovary, we should bear in mind, that the ovary 
P E of Actinophora is globose and constricted at base, and hence that the character 
of the stalk is one of development only. Pentace triptera, Mast. is only a 


hi 3- or rarely 4-celled and -winged variety of P. polyantha, Hassk. 













-J Se a Ta 








L LIBRARY 


122 S. —— Sketch of the Versu of the Nicobar Islands, [No. 3, à 


52. ELxocanPUS FLORIBUNDUS, BL— Here and there in the- tropi- 
cal forests of Kamorta. 

59. Ernxocanrvs (MoNOCERAS) sp. S Niches (feste D.). 

N. B. Elaco. paniculatus, Wall, = E. Jeucobotryus, Miq. Elneo. ' 
obovatus, G. Don. (1831) (Bth. Fl. Austr. I. 281, from, Australia), has 
priority over E. obovatus, Arn. (in Act. Acat. Nat. Car. XVII (1836), 
323, from Ceylon), and the latter name has consequently to be changed into 
E. Arnotti. ` 

LINEA. 

54. Huona sp. ?—Nicobars (teste D.). . 

N. B. Dr. Hooker states in his Ind. Fl. I. 414 that there can be 
very little doubt but that Zoueheria is Nercotheca of Blume; but a re- 
ference to Miquel's Illustr. Arch. Ind. 69. t. 30 does not confirm his 
conclusion. 


AfALPIGHIACELZXE. 
55. Hirracr Sumarrana, Miq.—Nankowry (Novara 177 ; Jelinek 
158— Kaloa, inc. ). 
I believe not distinct from H. Javanjeca. 


RUTACEAE. 
56. Evopr. Roxsvranrana, Bth.— Common in the tropical forests 
of Kamorta, 
57. Acronycwra CyvwrwosMa, F. Muell.—Tropical forests of Ka- 
morta, 
58. GrLYCOSMIS ARBOREA, Corr, var. B. rxsvLARIS, Kurz in Trim. 
Journ. Bot. 1876, 38.—Common in the tropical and coral-reef-forests of 
Katchall and Kamorta; Kondil (g. c.) and Karnicobar (Novara 172). 
59. GLYCOSMIS TRIFOLIATA, Spreng., var. LATIFOLIA, Kurz in Trim, 
Journ. Bot. 1876, 37.—In the coral-reef-forests of Katchall. 
y 60. TRIPHASIA TRIFOLIOLATA, DC.—In the beach-forests of Kat- 
z chall, entering the coral-reef-forests; Nankowey (Novara 173; Jelinek 


). 

1 lll—arei kene, inc.) ; kalatine, inc. Katch. 

* Gl. ATALANTIA MACROPHYLLA, Kurz in Journ. As. Soc. Beng. 1875, 

Me 136.— Frequent in the beach-forests of all the islands ; Nankowry (Novara * 
144 and 174; Jelinek 186—Acarotje, inc.). 

n 62. Paramionya CITRIFOLIA, Hf.—Kondil (g. c.) 

ET 63. Crirauvs Hxsrmix, DC.—Rather frequent around the i on - 


| the beaches of Katchall. | 

FE r 64. Crravs xnonriis, Lour., var. 8. LrwoxELrvs, Kurz in Journ, As, g) 

J A Sos: Beng. 1875, 137.— Frequent and like wild in the beach-forests of 
Kamorta, Katchall, and other islands; entering the coral-rcef-forests, 
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65. Crrrus DECUMANA, L.—Cultivated on Karnicobar and elsewhere. 
N. B. Dr. Diedrichsen records Feronia elephantum, Corr., as grow- 
ing frequently on the Nicobars, but this seems to be an error. 


OCHNACE.E. 
66. OCHNA ANDAMANICA, Kurz.—Frequent in the tropical forests 
of Kamorta; also Nankowry (Novara 170; Jelinek 125—klang-hong, 
á inc. ). 


BURSERACE A. 
G7. Cawantum sp.—Nicobars (feste D.) 


MELIACE A. 

68. AGLATA ARGENTEA, Bl.—Not unfrequent in the coral-reef-forests 
of the eastern coast of Katchall. 

69. AgGLAIA ANDAMANICA, Hiern.—Frequent in the coral-reef-forests 
of the eastern coast of Katchall. 

70. AMoORA GANGGO (Aglaia Ganggo, Mig. in Ann. Mus, Lugd. 
Bat. IV. 47).—N ot unfrequent* in the coral-reef-forests of Katehall ; also 
Great Nicobar (Novara 175; Jelinek 247—Aaheng, inc.). 

80. Canara Mo.vccEkss:IS, Lamk.—Katchall (g. c.). 


OLACINE.ZE. 
81. XIMENIA AMERICANA, Willd.—Karnicobar and Katchall (g. c.) 
X (Novara 171). 

82. OLAX IMBRICATA, Roxb., var. MEMBRANIFOLIA, folia 5—6 poll: 
longa, 21—3 poll. lata, ovata ad elliptico-ovata, brevissime et obtusiuscule 
acuminata v. apiculata, succulento-membranacea, in sicco tenuiter mem- 
branacea, viridissima, laxe reticulata ; csetera ut in specie.— Rather rare in 
the coral-reef-forests of the eastern coast of Katchall. 

88. ANACOLOSA PUBERULA, Kurz.—Common in the tropical forests 
of Kamorta and Katehall." 

hir 84. Apopyres ANDAMANTCA, Kurz.—Frequent in the tropical and 
M: "coral-reef-Forests of Kamorta and Katchall; also Great N icobar (Novara 
- — 323; Jelinek 277). 
L5. Cansrena Rureeprr, Gmel.—Kondil (g. e). 

De S6. CHAMPEREYA GNETOCARPA, Kurz in Trim. Journ. Bot. 1875, 
 825.—Dispersed in the tropical forests of Kamorta; also Karnicobar 


; | (Novara 184; Jelinek 85—tongé, inc.). 
pees * OELASTRINEE. 


S P > 


67. Evwowxwus Javawicus, Bl.—In the tropical forests of Kateball ; 
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Kondil (g. c.) ; Great Nicobar (Novara 188; Jelinek 245—Kon/olahame, 
inc. ). 

SS. SALACIA PLATYPHYLLA, Kurz in Journ. As, Soc. Beng. 1875, 
203.—In the tropical forests of the eastern coast of Katchall; also Nan- 
kowry (Novara 187 and 188; Jelinek 169—tang/aschi, inc.) and Great 
Nicobar (Novara 186 ; Jelinek 258—tenfala, inc, ). 

Very near to S. macrophylla, Bl. The specimens brought home by 
the Novara have all one-seeded berries, and thus the one I described appears 
only exceptionally 2-seeded. 

89. Huirroceatrea NicomamrcA, Kurz in Journ. As. Soc. Beng. 1875, 
203.—In the tropical forests of the eastern coast of Katchall. 


RHAMN EAS. 
90. ZizyPHUS SUDQUINQUENERVIA, Miq.—Common in the tropical 
forests of Kamorta and Katchall. 
91. Convuproa Astarica, Brongn.—Frequent in the beach-forests 
of Kamorta and Katchall ; also Karnicobar (g. c.) ; putjang, inc, Katch. 
92. Govasta sp.—Nicobars (teste D.). 


AMPELIDEL.E. 

93. VITIS LANCEOLARIA, Roxb.—Common in the tropical and coral- 
reet-forests of Kamorta and Katchall. 

O4. Viris pepata, Vhl.—Common in the tropical-forests of Kamorta ; 
3 also Nankowry (Novara 189; Jelinek, 146— kaje, inc.). 
| 95. Viris TRIFOLIA, L. (the glabrous variety).—N ot unfrequent in 
the coral-reef-forests of Katchall. 

90. Viris Lixw xr, Kurz in Journ. As. Soc. Beng. 1875, 176 (the 
variety called P. riparia, Wall.).— Karnicobar (g. c.). 


1 97. VITIS REPENS, WA.—Frequent in the tropical forests of Ka- 
morta. 


" 98. PrERISANTHES sp.—Nicobars (feste D.). 
99. LEEA GERANDIFOLIA, xe in Trim. Journ. Bot. 1875, 325. — 

; Very common in the beach-forests of the western coast of Katchall, enter- —— 
— ing also some of the coral-reef-forests ; also Trice and Track (Novara 190; — — — 
Jelinek 186—Aanod, inc. ). "x 
100. DEEA sAMBUCINA, L.—Frequent in the beach, coral-reef-, | and |. 
‘tropical forests of Kamorta and Katehall; also Nankowry (Novara. 76; 

Jelinek 171) ; taku, inc. Katch. 

E T — JOL Lees acuLEATA, Bl.—Katchall (g. c). 


* — on SA PINDACE. 
__ 102. CAxDIOSPERMUM HALICACABUM, edel, ERN in the 
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* 103. ArrormnvLus ConnE, Bl, not of Hiern (A. littoralis, Bl. ; Kurz 

Journ. As. Soc. Beng. 1875. 185).—Common in the beach-forests of Ka- 

morta and Katchall; also Trice and Track (g. c.) ; Great Nicobar (Novara 
180; Jelinek 265—nongamuje, inc.). 

104. CUPANIA JACKIANA, Hiern.—Rather rare in the coral-reef-forests 
of the eastern coast of Katchall ; also Karnicobar (Jack). 

105, CUPANIA ADENOPHYLLA, Planch.—Nankowry (Novara 187; 
Jelinek 129—smuju, inc.). 

106. EnroGLossvM mumniGINOSUM, Brand. For. Fl 108 (CE. edule, 
Bl).—Common in the tropical forests of Kamorta and Kateball; also 
Nankowry (Novara-179 ; Jelinek 153—petal,* ine.) ; ahaya, inc. Kateh. 

107. Sarrwpnus Dawvuma, Voigt.—Kondil (g. c.). 

108. Saprspus MONTANUS, Bl.— Frequent in the tropical forests of 
Kamorta, entering the beach-forests ; also Nankowry (Novara 152; Jelinek 
14l— nuje, inc.). 

- 109. Posretra TOMENTOSA, Bth. and Hf.—Only one young tree met 
with in the coral-reef-forests of the eastern coast of Katchall, but very likely 
more frequent in the tropical forests of that island. 

N. B. Dodonaea? Lamponge, Miq. Suppl. Fl. Sumatr. 511, = Pte- 
leocarpa Malaccensis, Oliv. 


ANACARDIACE.E. 

110. Rmnvs sp.—Nicobars (teste D.). 
| 111. MasarFERA sp.— Wild in the coral-reef-forests of Katchall, but 
I have seen only saplings. 

112. BucHANANIA PLATYNEURA, nov. 8p. Me 

Arbor 40—G60-pedalis, glabra, gemmis fulvo-v. ochraceo-sericeis ; folia 

- crasse coriacea, lanceolata, in petiolum latum crassum 2—6 lin. longum. 

attenuata et basi sepius subinequalia, obtuse aeuminata, vulgo 4—6 (immo 
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— in the tropical forests of Kamorta. MU." 
A 2. Pip S sert Woprer, Roxb.—Frequent in the beach-forests of Ka- 
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for several different plants in Jolinek’s journal; I 
> fear it is meant for *bétál'- (‘just so’, ‘right so’), a very usual reply of a Malay to a 


the pronunciation of a word. 


( ——  « Petal” occurs as a name 
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- -o morta and Katehall; on the first-named island here and there also on the 
-— — hills along the outskirts of the tropical forests. Ganfédl, inc. Katch. 
: 114 SEMECARPUS HETEROPHYLLUS, Bl.—Frequent in the beach- 
x forests of Katchall, entering the coral-reef-forests; also Karnicobar (Nova- 
ra 210; Jelinek 30—pep or boab, inc.) 
Var. B. runESCENS, panicule magis fulvo-tomentos:, folia subtus 
puberula, reticulatione densiore.—Great Nicobar (Novara,209; Jelinek 
251). 
3 N. B. I have not seen authentic specimens of Blume's species, but the 
: Nicobar (and Andaman) plant agrees with Sumatran specimens thus named 
by Miquel ‘The leaves vary much in size, and in saplings they are up to 24 
ft. long and of proportionally thinner texture and looser net-venation. The 
— pubescent form, collected by Jelinek, stands in the same relation to the 
original form as my S. albescens to the glabrous form which I incor- 
— rectly named SS. heterophyllus in my Pegu Report. This tendency to become 
— pubescent is peculiar to a great number of tropical trees, and is not attri- 
— 7 butable, as some may suggest, to a drier or sunny station, but seems to be 
— father idiosyneracy. For we often find the two states growing side 
— by side in the densest shade of the tropical forests. This is the case, 
for example, with JMierome/um pubescens, while the perfectly glabrous 
and the almost villous-pubescent form (which I formerly distinguished as 
V. pubescens) of Fanqueria spinosa grow similarly associated in the dry hot 
forests of Prome. Other examples of the same phenomenon are afforded by 
pinnata and G. mollis, Chickrassia tabularis and Ch. velutina, 
Schrebera Swietenia and Sch. pubescens, Holarrhena Codaga and H. 
 antidysenterica, Trewia nudiflora and the glabrous form, Berrya Amonilla 
and B. molis, Grewia lavigata and its pubescent form, Walsura trijugaand 
3 V. pubescens, Amoora Rohitüka and A. Aphanomyxis, Terminalia catappa T 
E E. and its pubescent form, and numerous others. In two only of these, viz., in —— — 
* Berrya and Micromelum, have I observed real intermediate and therefore : 
T nostr states. In most of these cases not only are the vegetative parts X 
affected but the calyx and the corolla also. a | x 
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CONNARACEÆ. 


115. Rourxa FLORIBUNDA, Miq.—In the tropical forests of Katea 
OM also Nankowry (Novara 211; Jelinek 140—majing, inc.) A 
feet in girth. 
- 115-6. KounkA WarLrcuraNA, Planch. ? ( Connarus mimos 
UL. 87).—Nicobars (teste Vahl.) 

— MAMNGAXI, Hf,—Great Nicobar (Novara 237 eli 
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= 117. Crorananta CALYCINA, Schrank.—Kamorta, rare along a rivu- 
let in the grass-heaths. 

118. Crorananra SERICEA, Retz.—Kamorta, rare along a rivulet in 
the grass-heaths east of Enaca. 

119. Smirna SENSITIVA, Ait.—Kamorta, locally common along 
rivulets in the grass-heaths. ! 

120. Desmoprum UMBELLATUM, DC.—Common in the beach-foreste 
all along the coast of all the islands; Nankowry (Novara 231; Jelinek 
80—kenjap). 

121. Desmoprum (Dicerma) sp.—Nicobars (testa D.) 

122. DkswonprivM recurvatum, Grah.—Kondil (g. c.). 

"A 123. Derswoprum GawGETICUM, DC.—Nicobars, no precise locality 
given (Novara 233; Jelinek.). ` 

124. DESMODIUM POLYCARPUM, DC.—Not unfrequent in the shrub- 
beries along the margins of the tropical forests of Kamorta ; Great Nicobar 
(Novara 234; Jelinek 234—ptealam, inc.). 

195. Desmopium HETEROPHYLLUM, DC.—Not unfrequent in the 
-grass-heaths and also amongst shrubbery of the beach-forests of Ka- 
morta. 

126. PYCNOSPORA NERVOSA, WA.—Rather frequent in the grass- 
heaths of Kamorta. 
^ 127. Unmamuia ricra, Desv.—Here and there in the grass-heaths of 
| Kamorta. 
| 198. URARI naAGOPODIOIDES, DC.—Frequent in the grass-heaths of 
Kamorta. 

129. ALYSICARPUS sp.—Nicobars (feste D.). 
— N. B. Pisum sativum, L., var. arvense is cultivated by the convicts 
— on Kamorta, but succeeds very badly. Along with it come up (ina similar — — 
starved condition) Vicia sativa, L. and Lathyrus Aphaca, L., which have 
‘no doubt been introduced from Bengal. | 

130. ABRUS rRECATORIUS, L.—Karnicobar (Novara 226; Jelinek " 
—tanjam, ino.) ; Nankoyry (Novara 226; Jelinek 110— kaipi, inc.). | 

131. CrrronEA TERNATEA, L.—Nicobars (feste D.). 
~~ 332. EmnxrunrsA Iwprca, L.— Not unfrequent in the beach-forests 
TP of Kamorta and the eastern coast of Katchall; also Karnicobar (Jelinek 

«00 —banmillo, inc.). | , 
ES 3193. 1 iwi arüawrEA, DC.—Nankowry (Novara 235 and 236; —— 
— Jelinek 166 and 155—ipué). Ma: 
Le P 134. CANAVALIA e WA.—Not unfrequent amongst shrubbery Å 
along the outskirts of the tropical forests and in the beach-forests of Ka- — 
morta 
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and Katchall; Nankowry (Novara 230; Jelinek 142—Komipué) 5 
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N. B. Some species of Phaseolus and also Dolichos Lablab, L., are 
cultivated by the conviets on Kamorta, but do badly. 

135. VIGNA LUTEA, A, Gray.—Common along the sand-beaches and 
in the beach-forests along the coast of all the islands (Novara 229; Jelinek 
103) deimo-opo, inc. Katch. 

*136. Casanvs Ixnicus, L.—Nicobars, cultivated (teste D.). 

187. FruEMINGIA STROBILIFERA, Ait.—Along the outskirts and in 
open bushy parts of the tropical forests of Kamorta, frequent; Nankowry 
(Novara 232; Jelinek—32—Aaran kofot, inc.). 

138. DarzsEnGIA sp.—Nicobars (feste D.). 

139. Derris vrirGorvOoSA, Bth.— Frequent in the beach-forests and 
im the drier parts of the mangrove-swamps of all the islands; Great Nicobar 
^ (Novara 238 ; Jelinek 248—j/onja, inc.). 

! 140. Derris scawpENs, Bth.— Kamorta, not unfrequent along the 
coast, especially in the beach-forests and around mangrove-swamps. 
1 141. DERRIS THYRSIFLORA, Bth. CD. polythyrsa, Mig. Suppl. Fl. 
Sumatr. 207).— Common in the tropical forests of Kamorta. 

142. Pongamia mitis (Robinia mitis, L. ; P. glabra, Vt.).—Com- 
mon in the beach-forests of all the islands ; (Novara 181). 

143. Sornona TOMENTOSA, L.—Rather frequent in the beach-forests 
of Kamorta and Katchall ; Karnicobar (Novara 239; Jelinek 56—ature, 
inc.). 

144. PrrroPHORUM FERRUGINEUM, Vog.—Here and there in the 
beach-forests and coral-reef-forests of Kamorta ; Nankowry (Novara 240; 
Jelinek 134—Alerenje, inc.). 

N. B. Cesalpinia dasyrhachis, Miq. Suppl. Fl. Sum. 292, is a new 
species of Pe/tophorum. 

145. QCoxsaLPINIA NUGA, Ait.—Frequent in shrubbery of the beach- 
T forests and around mangrove-swamps, entering also the tropical forests of 

s Kamorta and Katchall. 
1 146. Cxsarnersia Boxpvo, L.—Not unfrequent amongst shrubbery 
ä ot the beach-forests of Kamorta and Katchall. 
LO 00 *IAT. CXSALPINIA PULCHERRIMA, Sw.—Nawkowry, at the village of 
a. 148. Cagsta OCCIDENTALIS, L.—A weed in the beach-forests around | 
ECC the huts of Kamorta. 
E 149. BavuHINIA FERRUGINEA, Wall.—Great Nicobar (Novara í 
Jelinek 222—nonong toak, ine.). apt 

E 150. AFzELIA nIJUGA, A. Gray.—Frequent in the beach- forests of ! 

— Katchall. L ies y 
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152. CYNOMETRA nBLIjUGA, Spanogh.—Not unfrequent in the beach- 
and coral-reef-forests of Kamorta and Katchall. s 


153. CYNOMETRA RAMIFLORA, L.—Nicobars (Novara 145), probably 
only cultivated. 

154. ENTADA SCANDENS, Bth. (the typical form with retuse leaflets). 
Frequent in the forests, especially the beach-forests, of Kamorta; Nan- 
kowry (Novara, 228 ; Jelinek—oloaka, inc.). 

155. ADENANTHERA PAVONINA, L.—Great Nicobar (Novara 227; 
Jelinek 278). 

N. B. Mimosa and Acacia are given as Nicobarese plants in 
Diedrichsen's list. 

156. ALBIZZIA STIPULATA, Boiv.—Common in the tropical forests 
of Kamorta, 

157.  ArnIzZzIA LITTORALIS, T. et B.—Nankowry (Novara 243 ; Jeli- 
nek 134) ; Great Nicober (Novara 244; Jelinek 239—unjiha, inc.). 

158. ALBIZZIA punauIna (Pithecolobium bubalinum, Bth.; Pi- 
theco. oppositum, Miq. Suppl. Fl. Sum. 253).—Not unfrequent in the tro. 
pical forests of Kamorta ; Nankowry (Novara 242; Jelinek 133—kawas, 
nic. J. . 

a B. Pithecolobium confertum, Bth., — Albizzia splendens, Miq. 
Suppl Fl Sum. 280. Bentham is correct in his identification of Pithec. 
tangulum, Miq., with P. angulatum, Bth. Mastersia cletstocarpa, 
Bak. in Hf. Ind. Fl. II. 195, — M. Assamica, Bth. in Linn. Trans. xxv. 300. 
t. 34. 

159. Arnizzt& CLYPEARIA (JPifthecolobium clypearia, Bth.).—Only 
once met with in the coral-reef-forests of the eastern coast of Katchall. 

160. ArnizziA FASCICULATA (Pithecolobium fasciculatum, Bth.), 
the form called Pithec. macrophyllum, T. et B.—Here and there in the 
tropical forests of Kamorta. 

N. B. I follow v. Mueller and Scheffer in throwing together A/biz- 
zia and Pithecolobium, the differences pointed out by Bentham appearing 
to me not to be of generi value. 


| ROSACE.E. Š 

^ 161. PARASTEMON UROPHYLLUS, DC., var. T B. MACROCARPA, folia 
7  Jatiora et rigidiora; drupæ pollicem longw, pulcherrime rosew.—A beauti- 
ful tree 30 to 40 feet in height, with a dense round crown, not unfrequent 
TIS i of Kamorta. 

| t; “3 pe E — roe, L.—Not unfrequent in the shrubberies 
e irts of the tropical forests (and often entering them) of 
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b N. B. The rose is cultivated at the penal station of Kamorta and 
8 thrives beautifully. 


. RHIZOP HORACE. 


. 163. Rurzornors mucronata, Lamk.—Common in the mangrove- 
H swamps of all the islands. (Novara 215). 

161. CERIOPS CANDOLLEANA, Arn.—Karnicobar, ' 

l65. Bnvavrkga cymNorutza, Lam.— Common along the coast of 
~ all islands in the mangrove-forests where these come in contact with fresh- 
: water; Karnicobar (Novara 216 ; Jelinek—4£afüfa or lintji, inc.). 


1667 CARALLIA INTEGERRIMA, DC.—Rare in the tropical forests of 
i Kamorta. 


COMBRETACE.E. 


l 167. TERMINALTA CATAPPA, L.—Gommon in the beach-forests all 

along the coasts of the islands ; gumlan, ine. Katch. 

e 168. TERMINAALIA sp. nov.—Frequent in the tropical forests of 
Kamorta.—One of the highest trees, much resembling the preceding in 
babit, but the leaves are much narrower and more cuneate and altogether of 

- a different appearance, Fruits and flowers unknown. 

j 169. "lEnwiNALIA crrmoxa, Roxb., var. MALAYANA, petioles M 

— and slender, leaves more acuminate, drupes little more than half the size. 
Nankowry (Novara 75; Jelinek 1832—ohang, ine.). 

170. LUMNITZERA LITTOREA, Voigt.—A single tree found along one 
of the rivulets on the grass-heaths west of Enaca, Kamorta. It is a beach- bt 
"forest-tree, the occurrence of which on polycistina-clay is abnormal. | 

171. LuMxNITZERA racemosa, Willd.— Great Nicobar (g. Cs). 2» ^4 

172. COMBRETUM 8QUAMOSUM, Roxb.—Not unfrequent in the parus: M 

. cal forests of Katchall. ^ 2312] 

178. Comurerux ExTENSUM, Roxb.—Karnicobar (g. c.). K * 

— Gxnocanrus Jacqurxi, Roxb. — Const-forests of the Nicobars. "E 
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[3 MYRTACB AD, PET, 
b *175. Pérpivw GvYAYA L.—In the beach-forests, around the huts of | 2, peo 2 
à — the natives, like wild on Kamorta and Katchall. ! S. 

— 176. RHODAMNIA TRINERVIA, BL, var. CONCOLOR (R. concolor, Miq). Š 1 Te 
— l8 Ae Kamorta. . | t 
177. Evoesta JavaNICA, Lamk.—Frequent in the t x gia 

enera Wr in the jungles bordering the sea, of Katchall ; Pooloo Mila, Cte 
vara 223 5 — 206—ipo, ine.). 

— /GENIA OCCLUSA eerie. — eee 
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_ 179. Evaernta crnavrrLOma, Roxb.—A tree (40 + 10 + 3—4) 
rather scarce in the tropical forests of Kamorta, but a shrubby variety of —— 
At is common on the grass-heaths of Kamorta ; Great Nicobar (Novara 224; 
Jelinek 261—antanyschumana, inc.). 

1850. EvGENIA (ACMENA ?) sp., in leaf only.—Frequent in the tropical 
forests of Kamorta. 

181. DBasnurixGTONIA racemosa, DC.—Frequent in the tropical and 
coral-reef-forests of Kamorta and Katchall; Karnicobar (Novara 220; 
Jelinek 61—pisseon, inc.) ; Great Nicobar (Novara 231; Jelinek 220— 
sura, inc.). 

182. BannrNGTONIA Asiatica, Kurz in Pegu Rep. A. 65 (B. spe- | 
ciosa, L. f., non Forst.)—Common in the beach-forests all along the * 
coasts of the islands; Karnicobar (Novara, Jelinek—4enjao or hoa, inc.) ; 
howa, inc. Katch. 


Pe cs - 


AMMELASTOMACE.E. 


183. OsnBEcKIA sp.—Nicobars (feste D.) - 
184. MELASTOMA MALABATHRICUM, L. and a small proeumbent form of 
at not higher than 4—1 foot.—€ommon as shrubbery along the outskirts of 
the tropical forests and on the grass-heaths of Kamorta, the procumbent 
form restricted to the latter. 
" 185. MELASTOMA POLYANTHUM, Bl, var. ?—Nicobars (Novara 217 ; 
Jelinek). 
186. OrawTHERA Niconarensis, T. et B. in Naturk. Tydsehr. Ned. 
Ind. XXIV. 333.— Tropical forests of Katehall; Great Nicobar (Novara 















* 219; Jelinek 172). . 
j 187. Dissoci TA, sp.—Nicobars. (teste D.). : | 
s 188. PTERNANDRA CCERULESCENS, Jack.—Hare in the tropical for- | 
— — ests of Kamorta. y + 
— -189. MEMECYLON SUPTRINERVIUM,Miq. Suppl. Fl. Sumatr. 322. x 
—- — — War. GRANDIFOLIA, folia 8—10 poll. longa, magis coriacea et nitidiora, 


— pervis minus distinctis ; p@tioli erassiores ; pedicelli solitarii v. bini, 2—3 lin. 
— longi, subgraciles, peduneulum 1—2 lin. longum articulatum supra foliorum 
E cicatrices erumpentem terminantes; bacesz submaturze obovoideo-oblongne, 
— Oœ 7—8 lin. longe, lzves, glabri, calycis limbo speciei coronatw.—Rare m | "1 
| * the tropical forests of Kamorta. <A small tree, which I identify with — P 
.$ v4 Miquels M. subtrinervium, on the supposition that the berries in Miquels 


LI 
L4 






$ 1 ^ - . . * " * > « zl T v #3 
plant would, when full grown, reach a similar size, As a species it 1s à very 
— n one, being one of the few that have the berry not globular. PY 

W add R^ E. ; 





— LUN; B.  Memecylon pauciflorum, Wall. Cut. 4114 (Triana in Trans. — 
"v a 'T in. Soe, XXVIII. 159), = Cunthium glomerulatum, Miq. P 
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ONAGRARIEZE. 
190. Jvssre4 VILLOSA, Lamk.—Locally frequent UN marshy rivu- 
lets on the grass-heaths of Kamorta. 


SAMYDACE.F. 


191. CaskEARIA GLABRATA, Bl, var. leaves larger and broader at the 
base, which is more rounded or almost cordate on the one side, in this 
respect more resembling those of C. angustata, T. et B., which may turn out 
to be only a form of it. Capsules fleshy, elliptical, nearly an inch long, 
smooth and glabrous. A tree (30 — 50 feet + 15 — 20 + 3 — 4) rare in 
the tropical forests of Kamorta. 





wc 


PASSIFLORACEAE. 


192. Moprcca corprronm, Bl—Great Nicobar (Novara 155; Je- 
linek 229—unaha, inc.). To this should be referred AL heterophylla of 
my Andam. Rep. App. A. 39 (not of Blume). 

193 Mopecca Nrcomamrca, Kurz in Trim. Journ. Bot. 1875, 326. 
Frequent in the beach-forests of Katohall ; Nankowry (Novara 156; 
Jelinek 145—tenjam, inc.). 

*194. CARICA PAPAYA, L.—Cultivated and occasionally like wild in 
the beach-forests of Kamorta and Katchall. (Novara 157; Jelinek) ; $ 
laps, inc. Katch. 


CUCURBITACE,. 


195. GYMNOPETALUM HETEROPHYLLUM, Kurz in Trim. Journ. Bot. 
1875, 826.—Not unfrequent in the tropical forests and locally in recently 
cultivated parts of the grass-heaths of Kamorta. , 
N. B. "The difference between "TiekoganiAes and Gymnopetalum is 

— very slight indeed. The corolla in Zrich. integrifolia (Cucumis integri- 
A Jolia, Roxb.) is as often entire as it is irregularly and more or less deeply 
— cut; the colour of the corolla thus alone remains as a distinguishing mark 
- between the two genera ! Ea 
196. LAGENARIA VULGARIS, Savi, var. — Wild or like wild along 
E. the beach-forésts of Katchall The petioles and leaves are covered with —— 
— bristles arising from calcareous incrassate tubercles ; the fruits are of thas 
- shape and size of large billiard-balls. 
—— 197. Lurra cxLIiNDRICA, Roem.—Along the outskirts of the tropi- d 
gonst of Kamorta. - 
BENINCASA CERIFERA, Savi.—Cultivated and. ne, yila ia tho * * 
gl ted. * gardens" on the grass-heaths of Kamorta. ^ 

| *199. — MIS MELO, Din Var. UTILISSIMA, Nini EM d T 
| | nef Dai ; | : j aths. E t 
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N. B. Besides these Momordica and Citru//us were observed as cul- 


tivated plants. 
UMBELLIFERA. 
200. HYDROCOTYLE sp.—Nicobars, (feste D.). 


ARALIACEZE. 

201. HEEPTAPLEURUM ELLIPTICUM, Seem.—Not an unfrequent elim- 
ber in the tropical forests of Kamorta and Katchall; Great Nicobar (Nova- 
rà 170; Jelinek 263—kenankun, inc.). 

202. ARTHROPHYLLUM BLUMEANUM, Zoll and Mor.—4A  palm-like 


tree up to 30 feet high and higher, frequent in the tropical forests of 
Kamorta. 


203. ArnaANGIUM SvNDANUM, Miq.—4A large climber of the coral- 
reef-forests of Katchall, more frequent in the tropical forests. 


CAPRIFOLIACEAS. , 
204. SCYPHIPHORA HYDROPHYLLACEA, Gartn.—Rare in the man- 
groye-swamps of Kamorta. $ 


N. B. This genus is generally ascribed to Rubiacee, but the struc- 
ture of the ovary and the position of the ovules are tell-tale marks of its 
caprifoliaceous descent. 


AUBIACEZE. 

905. Psyrcenorrta Nrcomamnrca, Kurz in Trim. Journ. Bot. 1875, 
328.— Frequent in the coral-reef-forests of the eastern coast of Katchall. 

906. PSYCHOTRIA TYLOPHORA, Kurz, l. c.—Not unfrequent in the 
tropical and coral-reef-forests of Katchall. 

207. PSYCHOTRIA ANDAMANTCA, Kurz, l. c.—Rather frequent in the 
coral-reef- and tropical forests of Katchall and Kamorta. 

208. PsxcHoTrRIA CONNATA, Wall.—Karnicobar (g. c.). 

209. AxaRACARPUS PUBESCENS, Bl.— Frequent in the tropical for- 
ests of Ho-Ho or Ulala Bay, on plutonie rocks. 

N. B. Diedrichsen gives Serissa as a Nicobarese plant, 

910. Ixora Paverra, Roxb.—Not unfrequent in the beach- and 
coral-reef-forests of Katchall. 

911. IXORA wERBEIEFOLIA (Pavetta weberafolia, Wall, Cat. 6182; 
"Don. Gen. System III. 575).—Frequent in the tropical and coral-reef- 
- forests of Katchall and Kamorta; Great Nicobar (Novara 92; Jelinek 
y — 964—Aenjuan, inc.) ; "Karnicobar (Novara 93; Jelinek 55—Jodjonkuo, 

* ine.) —Resembles Webera Asiatica, Bedd., to — a degree that it is fre- 
—  quently mistaken for it. My Sty/ocoryne Webera in And. Rep. also be- 
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212. [xora cCUNEIFOLIA, Roxb., var. MACROCARPA, berries the size 
of a large pea.—Pulu Milu (Novara 91; Jelinek 2038—4iloga, inoc.). 
213. Ixora Kunmziawa, T. et B. in Natuurk. Tydsch. v. Ned. Ind. 
% XXVII. 100 (sub Pavetia).—Rare in the tropical, more frequent in the 
- coral-reef-forests of Katchall. 
E 214. IXORA BARBATA, Roxb.—Great Nicobar (g. c.). 
215. Ixon4 MACROSIPHON, Kurz in Trim. Journ. Bet. 1875, 327.— 
Great Nicobar (Novara 89; Jelinek 254—4:/050, inc.). 
216. [XORA BRUNNESCENS, Kurz in Journ. As. Soc. Beng. 1872, 
817.— Frequent in the coral-reef-forests of Katchall ; Karnicobar (Novara 
3 87 and 88; Jelinek—/unge, inc.). 
217. Ixora vinnoss, Roxb.—Kondil (g. c.) 
218. LasrANTHUS LÆVICAVLIS, Kurz in Trim. Journ. Bot. 1875, 
1 327.—Rather frequent in the tropical forests of Kamorta. 
1; 219. GYNOCHTODES MACROPHYLLA, Kurz in Journ. As, Soc. Beng. 
| 1872, 314 and Trim. Journ. Bot. 1875, 326.—In the beach-forests of 
| Katchall ; Nankowry, near Malacca. 
l 220. GUETTARDA SPECIOSA, L.—Common in the beach-forests of all 
the islands; Trice and Track (Novara 97 ; «Jelinek 185—+towaleé, inc.). 
k 221. POLYPHRAGMON FLAVESCENS (Helospora flavescens, Jack).— 
| s Not unfrequent in the tropical forests of Kamorta, where it grows to be a 
G tree up to 30 feet high, but very frequent on the grass-heaths of the 
same island, where it is reduced toa mere shrub; Karnicobar (Novara 99 
and 100; Jelinek—kointuel, inc.). 
N. B. What authors (except Miquel) take to be cells are in reality 
the ovules, which are attached usually in two rows to the inner angles of the 
4—7 cells of which the ovary consists, The seeds have a crustaceous testa. | 
The berries of the Nicobar tree are larger and usually 6-celled and may t 
: form a distinct species. e. 
* — N. B. Bobea hirsuta, T. et B., = Polyphragmon trichocaulon, Miq. ; 
—— Grec latifolia, T. et B., = Polyphr. Amboinicum, Miq. x 
—— . +222. GanDbENIA RESINIFERA, Korth, (the form called G. glutinosa, EI 
—— T. et B.). A tree (40—50 + 20 —25 + 4— 5) not unfrequent in the tro. — 
— — pieal forests of Kamorta. Ez g 


~ 


=. 229. GRIFPITHIA CURVATA, Kurz in Trim. Journ. Bot. 1875, 326.—  -— * 
o 












" 


: —* ‘Frequent in the tropical and the coral-reef-forests of Kamorta and Kat. — 
b". — chall, e^ E 
Lo 224, WEBERA DENSIFLORA, Wall.—Frequent in the coral-reef-foresta — — 

. . of Katchall. * c —- 
3 - Av 224, HyronarHRUM nRACEMOSUM (Randia racemosa, Roxb. : 
— tunga Hoxburghii, DC.).—Not unfrequent in the coral-reef-forests of K 
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| Shall, especially near marshes ; Great Nicobar (Novara 102; Jelinek 252— _ 
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225. MUSSJENDA MACROPHYLLA, WallL—Not unfrequent along the 
outskirts of the tropical forests of Kamorta ; Nankowry (Novara 95; Jeli- 
nek 160). 

226. Muossmxpa JELINEKII, nov. sp. » 

Fruticosa, subglabra ; folia lineari-lanceolata ad elongato-obovato-lance- 
Olata, basi cuneatáà acuminata et in petiolum longum v. longiuseulum (4—2 
pollicarem) attenuata, breviuscule acuminata, membranacea, 9—4 poll. longa, 
integra, glabra v. subtus pallidiora et sub lente minute pubera; flores 
parvinsenli, aurantiaci, pedicellis 1—1} lin. longis suffulti et in corymbum 
brachiatum glabrum foliis multo breviorem terminalem disgesti; calycis 
glabri tubus cylindraceo-oblongus, 14 lin. longus, dentibus 4 lin. longis, 
omnibus lineari-subulatis v. uno alterove florum 1—2 tantum in laminam 
foliaceam albam longissime (c. 1. poll) petiolatam exerescente; carollæ 
tubus 7—S lin. longus, glaber, intus fauce villosus, lobi vix 2 lin. longi, 
oblongi, obtusiusculi, supra pulverulento-tomentelli. 

Allied (possibly too closely *) to M. /ongifolia. The opposite leaves are 
alternately much smaller and shorter petioled. Great Nicobar (Novara 90 ; 
Jelinek 250—tajhuge, inc.). 

097. <ApENOSACME LONGIBOLIA, Wall.—Great Nicobar (Novara 222 ; 
Jelinek 224). 

O98. MORINDA CITRIFOLIA, L., var. nRACTEATA (LM. bracteata, Roxb.). . 
— Common in the beach-forests of Kamorta and Katchall, entering also the 
coral-reef-forests ; Karnicobar (Novara 101; Jelinek 13—4uron, inc.). 

999. NaAUCLEA EXCELSA, BL—A tree (60 + 20— 30 + 4 — 5) fre- 
quent in fhe tropical forests of Kamorta. 

920. Uncanrra PrLOSA, Bth.—Frequent in the tropical forests of 
Kamorta. 

931. Oprnrorriutmzs Munxeos, L.—Common im the beach- and coral- 

| reef-forests of all the islands, especially frequent at the base of the catechu- 
G- palms ; Pulu Milu (Novara 96; Jelinek 193— kujt, ine. ). 
i 299. Hepxorrs RIGIDA, Miq.—Frequent in the tropical forests of 
ae Kamorta. » 

—— 988. HEDYOTIS PARADOXA, nov. Sp. 
pn^ H. hispida, Retz., arcte affinis, attamen corolla duplo major, fauce 
— pubescens ; capsula globosa uti in speciebus Oldenlandia, calycis lobis bre- 


mp 
: 
^u 


ico vibus coronata ; caules hispiduli ; folia supra glabra, subtus minute puberula. 
X — Nicobar (Novara. 94; Jelinek 225—sanunkun, inc.). (Common on 















! - Hepyorrs APPROXIMATA, WA., var. (Spermacoce tubularia, oe 
c — in Wall. Cat.).—Pretty frequent on the grass-heaths of Kamorta, 
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— especially along rivulets. 
- . " egs. HEDIOTIS costata (Spermacoce costata, Roxb.; H. coerulea, 
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Korth., non WA.)—Not unfrequent in open spots and along the outskirts 

of the tropical forests of. Kamorta. 

N. B. Hedyotis ewrulea, WA, (non L., nec Korth.), has to be chang- 
j ed into H. cyanantha. 

236. Hepyorıs Waturcun (H. galioides, Wall. Cat. 866, non F. 
Muell.). 

Herba annua, erecta, 1—2-pedalis, parce pilosa; stippile longe fim- 
briatw, hispido-pilos;m; folia magis minusve ovato-lanceolata ad ov alia, 
basi acuta, petiolo 1—13 lin. longo parce piloso suffulta, acuta v v. acuminata, 

31—14 poll. longa, integra, membranacea, utrinque plus minusve pilis longis 
adspersa ; flores minuti, pallide ccerulei, pedicellis capillaribus 38—4 lin. 
longis suffulti, cymas glabras dichotomas in paniculas axillares et termina- 
les dispositas formantes ; calyx glaber, vix semilineam longus, dentibus 
lanceolatis acutis ; capsula hemisphwrica, glabra, lineam fere in diametro, 
calycis dentibus brevibus coronata. 

Common amongst grass in the grass-heaths, especially in those of the 
northern parts of Kamorta. 

297. HEpYOTIS GRAMINICOLA, Kurz in Trim. Journ. Bot. 1875, 
3826.— Common amongst grass in the grass-heaths of Kamorta. 

238. Herpyoris racemosa, Lamk.—Great Nicobar (g. c.). 

239. Hepyorrs ANDAMANICA, Kurz in Journ. As. Soc. Beng. 1872, 
911.—Hather rare in somewhat open places in the tropical forests of Ka- 
morta. 

240. Kwoxta cornymposa, Willd.—Trice and Track (g. c.). 

COMPOSIT A. " 

241. VERNONIA CINEREA, Less.—A weed in cultivated lands and 
around the huts of the natives in the beach-forests of Kamorta ; Tillang- 
chong (Novara 85; Jelinek 102). 

242. VERNONIA (Cyanopsrs) sp.—Nicobars (feste D.). 

243. ADENOSTEMMA VISCOSUM, Forst.—One variety (var. latifolia, 
Don) frequent in the coral-reef- and tropical forests of Kamorta and Kat- 
chall; the other (var. elatum, Don), with succulent thick leaves, rather 
frequent in swampy rivulets of the grass-heaths of Kamorta. 

244. AGERATUM CONYZOIDES, L.—A common weed around the huts 
of the natives and in the beach-forests of Kamorta and Katchall. 

245. Bromea FLAVA, DC.—Locally along rivulets of the grass- 


heaths of Kamorta. 
246. BrvwEA tacera, DC.—Frequent in the beach-forests and 


— around the penal settlement of Kamorta. 

247. BLUMEA MYnrocEPHALA, DC.—Here and there in shady ra- 
_ vines and in tropical forests of Kamorta ; Trice and Track (g. c.) ; Great 
-Nicobar (Nova 83; Jelinek 218—kongé, inc.). Vii 
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248. BLUMEA RIPARIA, DC.— Large scandent shrub, frequent in the 
tropical forests of Kamorta. 
|. 249. BLUMEA nALSAMIFERA, DC.—Springing up freely in cleared 
Jungle-land and not unfrequent along the outskirts of the forests and 
amongst shrubbery of Kamorta. | 

250, PrvcurEa Iyprca, Less.—Frequent along the coast of Kamorta 
and Katchall ; Trice and Track (g. c.). 

201. SPILERANTHUS MICROCEPHALUS, Willd.—Here and there on the 
grass-heaths of Kamorta, also springing up in cleared jungle-land. 

202. Ecurera sp.—Nicobars (feste D.). 

253. SYNEDRELLA NODIFLORA, Gærtn.—A weed near the convict- 
gardens of Kamorta and most probably introduced from the Andamans, 
where it has now become a common weed. 

254. WEDELIA SCANDENS, C. B. Clarke.—Common in the tidal for- 
ests and the beach-forests of Kamorta and Katchall; Karnicobar (g. e.) ; 
Nankowry (Novara 84; Jelinek 112— katei, inc.) ; kathai, ine. Katch, 

200. SPILANTHES sp.—Nicobars (feste D.). 

200. BrpEkNs sp.—Nicobars (teste D.). 


CAMPANULACE.E. 

257. LonELr4 sp.—Nicobars (feste D.), 

258. Scævora Koanxieu, Vhl—Common in the beach-forests, but 
also on rocky (chiefly calcareous) ground near the sea along the coasts of 
all the islands ; Karnicobar (Novara 36; Jelinek 58—/fuful, inc.). 

N. B. Stylidium tenellum, Kurz in Flora 1872, 304, non Sw., is à 
new species, which I now propose to call S£. roscuin. 


MY RSINE A. 
259. Masa RAMENTACEA, Roxb.—Frequent in the tropical forests 
of Kamorta. 
260. EMBELIA MICROCALYX, Kurz in Trim. Journ. Bot. 1575, 328. 
Frequent in the tropical f6rests of Kamorta. 
Allied to Emb. canescens, Jack. 
——— 261. MYRSINE CAPITELLATA, Wall. var.? (the form which goes un- 
— —— der the name M. avenis, DC.).— Rare in the tropicakforests of Ikamorta. 
A small bushy tree about 30 feet high. 

962. ÅRDISIA LITTORALIS, Andr. (C/ómacandra obovata, Miq.).— 
Common in the beach-forests of all the islands ; Karnicobar (Novara 142; 
E Jelinek 18—mekron, inc.). 

E E ze ZRGICERAS Rtas cic Aa, Blanco.—Nankowry (Novara 143; 
Jelinek 157—kadoa, inc.). 
— 18 
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SAPOTACE Æ. 


261. SIDEROXYLON ATTENUATUM, DOC.—Frequent in the tropical for- 
ests of Kamorta; Great Nicobar (g. c.); Karnicobar (Novara 146; Jeli- 
nek TI REQUE, | ine.). 

265. SIDEROXYLON GRANDIFOLIUMBEWall.—A. lofty tree, rare in the 
tropical forests of Kamorta. 

266. Mriwvsors ELENGI, L.—A lofty tree, not unfrequent in the 
tropical forests of Katchall. 

267. MIMUSOPS LITTORALIS, Kurz in Peg. Rep. 1875. E. 34. yi 
erratis. 

Arbor vasta, sempervirens, glabra; folia obovata ad obovato oleae 
petiolo gracili }—1 poll. suffulta, basi acuta, 2}—+4 poll. longa, obtusa 
et vulgo retusa, coriacea, glabra, supra nitentia; flores parvi, pedicellis 
robustis subglabris 4—141 (sub fructu usque ad 14) poll. longis suffulti, solitarii, 
axillares ; calyx cire. 2 lin. longus, adpresse fulvo-puberulus et glabrescens, 
6-lobus (an semper ?), lobis ovatis obtusiusculis ; corolla lobi sepalis triplo 
numerosiores: lobi exteriores 12, lineari-lanceolati; interiores 6, erecti, 
breviores et angustiores, basi attenuati et filamentorum basibus subadnati ; 
stamina 12, glabra, cum squamis minutis ¢otidem denticulatis alternantia ; 
anthers acuminate ; ovarium fulvo-pübescens ; bacew depresso-globosm et 
fere pomiformes, 1—1)} poll. circiterin diametro, l:ves, vulgo 5-v. 6-locula- 
res et -spermie; semina compresso-oblonga, semipollicem circiter longa, 
hilo conspicuo subbasali obliquo. 

Frequent in the forests of the rocky coast of Katchall, especially 
along the northern and eastern sides. 

The bullet-wood grows here as luxuriantly as on the Andamans, where 
at Ross-island itself seven trees, survivors of the former forests, are 


still standing. ES 
| EBENACEZE. e 
ni i: . 268. Drospyros Kurzu, Hiern.—Rare in the | coral.reef-forests of e 


he mes; ; said to occur also in the tropical forests of Kamorta ; Nankai E 





Novara 147 ; Jelinek 146). Mm 
* 269. Drosryrnos UNDULATA, Wall.—Nankowry (Novara 149; Jeli- — 
nek 126—o£« ohe, ipe.). = $23 
270. Mapa NES ixl (Marcreightia Andamanica, Kurz in And. — 
E 2nd ed. A. p. 42). — 


tae Mii 3—5-pedalis, novellis ochraceo-hirsutis v. — 1 
; folia elliptico- ad ovato-oblonga, petiolo brevissimo - v M 
Ee anaona SENPA acuminata Y. | 








- 
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nervosque adpresse fulvo-puberula, luxe reticulata; flores feminei tantum 
noti, 3-meri, axillares, sessiles, solitarii; calyx profunde  3.lobus, lobis 
acutis, parce pilosis ; bacc: subsicew, elliptico-oblongs v. oblong=, plus quam 
pollice long, styloso-mueronatz, leves, swpius 3-sperme ; semina lineari- 
oblonga,—Tillangchong (Novara 148 ; Jelinek 105). | 


| STYRACAQCEZE. 


271. SYMPLOCOS LEIOSTACHYA, Kurz in Journ. As. Soc. Beng. 1573, 
89 and in Trim. Journ. Bot. 1875, 329.—A lofty tree, common in the tro- 
pical forests of Kamorta, remaining low along the outskirts of the forests. 


JA SM ILNAC ELE, 


272. JASMINUM ACUMINATISSIMUM, Bl.—Frequent in the tropical 
forests of Kamorta, and along their outskirts ; Nankowry (Novara 103 
and 104; Jelinek 121 and 162—2jod, inc.). 

273. Crroxantuus ParEMBANICUS, Miq. Suppl. Fl Sum. 558.— 
Great Nicobar (Novara 73 ; Jelinek 255—utenya, inc.) ; Nankowry (No- 
vara 74; Jelinek 125—A/anghong, inc.). 

N. B. Fruiting specimensfrom the Vienna Museum prove the species 
to be quite distinct from Ch. ramiflorus, Roxb., with which I identified the 
flowering specimens from the Andamans in my And. Rep. App. A. 42. 
The drupes are 1—1} inches long, ovoid to oblong, slightly curved, the 
putamen smooth or, more usually, slightly and longitudinally furrowed. 
Neither do I believe that Roxburgh's Moluccan species is correctly identified 
with the Indian plant of the same name and with Ch. macrophyllus 
(Linociera—Wall.). 

274. CHIONANTHUS sp. ? (leaves only). Not unfrequent in the coral- 
reef-forests of Katchall ; (Novara 57 ; Jelinek). 


APOCY NACE. 


275. Canissa DIFFUSA, Roxb.—Karnicobar (g. c.). 

276. STRYCHNOS A€eUMINATA, Wall.—Nankowry (Novara 105; Je- 
` linek 159—schong, inc.). | 
he, 277. FAGRAEA RACEMOSA, Jack.—Frequent in the tropical forests of 
Kamorta, but still more common as a small tree on the grass-heaths of the 
— — game island ; Great Nicobar (Novara 1006 ; Jelinek 241—i/oko, ine.). 
— — . 978. GyrNorogon sTELLATUM, Labill.—Nankowry, at Malacca. 
= — -— 979. CERDERA OpALLUM, Ham.—Not unfrequent in the beach-forests, 


B and along the outskirts of the mangrove-swamps, of Kamorta and Kat- 







Ocunosra SALUBRIS, Miq.—Rather frequent in the beach-forests 
; Trice and Track (Novara 106/a ; Jelinck 181—4ata, inc.). 
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281. 'lagERN.EMONTANA CRISPA, Roxb., var. Niconanrca (T. Nico- 
* barica, Liebm. Ind. sem. Hort. Hanniensis et Linnea XXVIII. 363), 
calycis lobis angustis subspathulatis tantum differt.— Common in the beach- 
forests of all the islands ; Karnicobar (Kamphcvener ; Novara 108 & 110; 
Jelinek 33 & 45—togarata or fakorota, ine.) ; Trice and Track (Novara 
109 ; Jelinek 182—4/«ngnjei, inc.) ; galio naik, inc. Katch. 

252. AGANOSMA ACUMINATA, Don. (A. euloba, Miq.).—Karnicobar 
(g. c.). 

283. ArsTONTA SPECTARILIS, R. Br.—Frequent in the coral-reef- 
Forests of Katchall ; (Jelinek—/ulano, inc.). 

284. ALSTONIA MACROPHYLLA, Roxb. and var. 8. ACUMINATA (A, 
acuminata, Miq. Ann. Mus. Lugd. Bat. IV. 140), folia glaberrima, petiol 
breviores.—Both varieties with intermediate forms frequent in the tropical 
forests of Kamorta ; Karnicobar (Novara 107; Jelinek 14). 

285. PaARSONSIA SPIRALIS, R. Br. (Heligme Javanica, Bl.).—Fre- 
quent in the tropical forests of Katchall; Karnicobar (Novara 111; Jelinek 
B2—ftehen, inc.). 

256. ANODENDRON PANICULATUM, DC.—Frequent in the beach and 
tropical forests of Kamorta. T 

N. B. This, as Mr. Homfray of Port Blair has pointed out to me, 
js the plant which furnishes the strong fibre used by the Andamanese 
for their bow-strings. 


ASCLEPTADEZ. 


E 287. SARcCOLOBUS GLOoBOSUS, Wall.—Great Nicobar, in mangrove- 
* swamps (Novara 112 ; Jelinek 249—infijok, inc.). 
i . 288. CYNOCTONUM Warrrcuiu, Dene.—Kamorta, in shrubbery near E 
_ the old cattle-shed on the grass-heaths. 

289. Brpoanta sp.? Fruiting specimens only.—Great Nicobar (No- 
— vara 114 ; Jelinek ——— ine.) Mush resembles B. dee her 















290. URTEN VIRIDIPLORA, Hassk.—Nicobars (teste D.). | A 


.291. Discuipra wUMxMULARLA, R. Br.—Rather frequent on — Fa 
chiefly in the beach-forests, but also on the grass-heaths of Kamorta 7 
1 Katchall 







* 1.092. DiscnrporA BENGALENSIS, Coleb.—Common on trees, special ay d 
oo Kamorta and Katchall ; (Novas allo; - 


». T. P 
s 
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Hora Hooxrnr Wight.—Frequent on trees of — “bs 
rest Menos (Novara 113 ; Jolinek). ee 


—— e 4t * "^ 
- 2." x * ‘ K 


dme ssec J P ~ a ~~ * — — A m wh ^ War e ar" 
` 
N u 





CENTRAL LIBRARY 


1870.] S. Kurz—A Sketch of the Vegetation of the Nicobar Islands. 141 





CONVOLVULACE®. 


294. IPOMŒA YVITIFOLIA, SUR Common in the tropical forests of 

Kamorta ; Nankowry (Novara 127 ; Jelinek 163) ; Great Nicobar (Novara 
* 128; Jelinek 230—nakatal, inc.). 
: 205. lrowcA4 NICOBARICA, nov. sp. 

Alte volubilis, perennis, glabra, ramulis subangulatis; folia e basi 
profunde sinuato-cordata lato-ovata, petiolo 1—3} pollicari suffulta, obtusa et 
sæpius eum mucrone, integra, 13—3 poll. lata et longa v. paulo longiora, 
membranacea, glabra, subtus pallidiora et obscurius venosa ; flores majusculi, 
candidi, pedicellis strictis sursum subcrassioribus glabris suffulti et 2—3- 
ni, rarius solitarii, pedunculum brevissimum (vix 3—4 lin. longum) 
axillarem terminantes ; calycis lobi 34—4 lin. longi, lato-elliptici, obtusis- 
simi, mucronati, scariosi, glabri, interiores latiores et obtusiores; corolla 
infundibuliformis, glabra, 14 poll. longa, lobis lato-subcordatis mucronatis ; 
capsule chartacem, depresso-globos#, glabrze, pedicello elongato 1—1-pollieari 
eb parum incrassato suffulte ; semina subglobosa, 1j lin. crassa, atra, 
livia.—Ex affinitate J. cymose. 

The leaves much resemble those of T. obscura or I. denticulata, but 
are much larger. Rather frequent in the more open parts of the tropical 
forests of Kamorta. 

906. IĪPOMŒA sEPIARIA, Koen.— Karnicobar (Novara 133; Jelinek 
2G6—manyi, inc.).—A. form with narrower, almost sagittate and angular 
leaves. 

997. IPOMŒA DENTICULATA, Choisy.—Common in the beach-forests 
and along the sandy shores of Kamorta and Katchall ; Great Nicobar (g. c.). 

998. IPOMXGA CAMPANULATA, L.—Not unfrequent amongst shrub- 
bery in the beach-jungles of Kamorta; Pulu Milu (Novara 132; Jelinek 

2—minjab, ne.). 
f 290. rine TvneETHUM, R. Br.—Not unfrequent in shrubbery 
of the beach-forests of Katchall; (Novara 129 ; Jelinek). 

200. IrPOMEA PES-CAPHE.EF, Sw.—Common along the beaches and in 
the beach-forests of all'the islands; Karnicobar (Novara 131; J elinek 


a 37—/anankap, inc.). 
‘ f 201. IrOM(EA LINITOLIA, Bl—Frequent amongst grass, along 
NU ivulets, on the grass-heaths of Kamorta. | 

— * N. B. Dr. Diedrichsen enumerates also Lepistemon, Calonyction, and 


Aniseia in his list of Nicobarese plants. 








at 9, ( 
^ E 


302 
‘the grass-heaths of Kamorta. | 
A yn 803. ERYCIBE PANICULATA, Roxb. var. —A large climber, frequent 
in the tropical forests of Kamorta ; Karnicobar (g. ¢.). 


~ 





2. EvyoLVULUS LINIFOLIUS, L. (with white flowers).—Locally on 


pov, 


Ml 
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BIGNONIACE.E. 
304. FA DERNACHEKÀ Lossi, Miq.—A large tree up to 80 feet 
high, common in the tropical forests of Kamorta. , 
305. SPATHODEA Rueepm, Wall.—Katchall (g. c.). a 
ACANTHACEZ. 


306. THUNBERGIA sp.—Nicobars (feste D.). 

307. AcCANTHUS ILICIFOLIUS, L.—Along tidal marshes, Kamorta. 

308, EREnRMAYERA LANCEOLATA, Hassk.—Great Nicobar (æ. c.), 

309. HEMIAGRAPHIS GLANDULOSA, T. And.—In open or cleared spots 
in the coral.reef.forests of Katchall; Karnicobar (Novara 139; Jelinek 
81—samtarod, inc.). 

310. HYGROPNILA SALICIFOLIA, NE.—Not unfrequent along rivu- 
lets in the grass-heaths of Kamorta. 

911. PERISTROPHE ACUMINATA, NE.—Here and there in the coral- 
reef-forests of Katchall ; Great Nicobar (g. c.). 

312. D xDALACANTHUS SUFFRUTICOSUS, T. And.—Karnicobar (g. c.). 

819. ERANTHEMUM SUCCIFOLIUM, nov. sp. 

Herba annua, succulenta, glabra, 1—23.pedalis, caule viridi v. fusces- 
cente (nunquam albo); folia lanceolata ad elliptico-lanceolata, basi acuta, 
petiolo usque pollicari crasso suffulta, obtuse v. acutiuseule acuminata, 
4—8 poll. longa, succulento-coriacea, glaberrima, nitida, in sicco fusces- 
centia ; flores speciosi, candidi, pedicellis 1—2 lin. longis puberulis suffulti, 
2—3.ni v. raro per plures fasciculati et secundi, bracteis linearibus 
pedicellos wquantibus v. brevioribus sustenti et paniculam vulgo amplam 
rarius contractam brachiatam minute puberulam terminalem efformantes ; 
ealycis laciniw subulate, 3 hn. longs; corolle tubus 1—1j poll. longus, 
limbus subbilabiatus, lobi inferiores 3 lato-obovati subacuti, basi usque ad 
quartam partem longitudinis connati, lobi superiores 2 oblongi, acutiusculi, 
basi usque ad 4 partem connati; capsule clavate in partem sterilem fere 
p: - semipollicarem attenuatæ, normaliter 4-spermæ ; semina compressa, orbicu- 
Ls lari-reniformia, glabra, rugosissima.—Ex affinitate Æ. B/umei. 
= Commo, in the beach-forests of Kamorta and Katchall; Great 

(Nicobar (g. 0e); ; Karnicobar (Novara 141 ; Jelinek 78—okpakue inc.). M 
— 814 EnzaNTHEMUM ALBUM, T. And. PRA ober and Katchall 
| ac e^» -— 3 
m. 2s. Justicia YASCULOSA, Wall.—Katchall ; Trice and ' ack, and 
| mn ca sobar (g. e.). 
puo Que Justicia SuMATRANA (Gendarussa ? Sumatrone, Mig. 1 FI. 1 
(o Bat rr in the orient forein (eaaa SM 
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PEDALINEZE, 
*317. SESAMUM Inpicom, DC.—Nankowry, at Malacca; cultivated ? 
OY RTANDRACE A. 
918. ErrrHEMA carnosum, DC. var.—On shady coral-rocks in the 
tropical forests of the eastern coast of Katchall, rare. 


819. Cymranpra sp.? (leaves only).—Katchall (g. c.). 

N. B. Cyrtandra acuminata, Wall. in Trim. Journ. Bot. 1875, 329, 
requires comparison with Cyrtandromea decurrens, Zoll. Syst. Verz, part 
3. 58—a species unknown to me. 


LENTIBULARIE 2. 


3020. UPRICULARIA DIANTHA, Roem. and Schult.—In a rivulet on 
the grass-heaths east of Enaca, Kamorta. 


SCROPHULARINE A. 

821. Scorarra DULCIS, L.—A common weed in the beach-forests 
and on cleared lands, around the huts of the natives, etc., in Kamorta and 
Katchall. 

322. 'TonENIA COXEDIFOLISA, Roxb.—In shrubberies in cleared or open 
places, especially along road-sides, in the tropical forests near the penal 
settlement at Kamorta. 

323. BoNNaYxA sp.—Nicobars (feste D.). 

924. LiwNorHiLA HIRSUTA, Bth., var. SCABERRIMA. Folia rugosa, 
supra tubereulis hyalino-albidis calcareis et setulis boragineo-scaberrima, 
subtus punctata et hirsuta. 

Rather frequent along swampy rivulets on the grass-heaths of Kamorta. 

325. ADENOSMA HIRSUTUM (Pterostigma hirsutum, Bth.), var. brac- 
teis longioribus.—Rare and but local on the grass-heaths of Kamorta. 

326. SrnuiGA HIRSUTA, Bth. (with yellow flowers).— Hare and spora- 
dic on the grass-heaths of Kamorta. 

327. CENTRANTHERA HISPIDA, R. Br.—Only one specimen met with 
on the grass-heaths of K:fmorta. 


a | VERBENACEZE. = 
A. 828. VirEx Neounvo, L.—Rather frequent in the beach-forests of 
- — —"Kamorta and Katchall, also found occasionally on the grass-heaths of 


- "Kamorta; Pulu Milu (Novara 121; Jelinek—4Aifa, inc.). 
—— — 4829.  SracnuxTAmnPHA Iwprca, Vhl— Frequent in grass-land and 
shr ibbery around the penal settlement on Kamorta. | 
— 880. PREMNA rwrEGRIFOLIA, L.—Frequent in the beach-forests of 
"Kamorta and Katchall; Karnicobar (g. €.) ; ¢anyél, inc. Kateh. 
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N. B. Sphenodesma eryciboides, Kurz in Journ. As. Soc. Beng. 1871, 
76, = Symphorema grossa (Premna ? grossa, Wall. Cat. 1874; DC. Prodr. 
XI. 638). Sphenodesma and Symphorema are in my opinion not generically 
distinct. 

331. CLERODENDRON INERME, L.—In the beach and tidal forests of 
Kamorta ; Karnicobar (Novara 118 ; Jelinek 25—manjudjon, inc.). 

332. CrLERODENDRON PANICULATUM, L.—Nicobars (Novara 117; 
Jelinek). , 

3933. CALLICARPA LONGIFOLIA, Lamk.— Common in the beach-jungles 
of all the islands ; Karnicobar (Novara 119; Jelinek 51—Aumvidang, ine.) ; 
Nankowry (Novara 120 ; Jelinek 117—Aalefat, inc.). 

234. QGwELINA Astatica, L.—Hather frequent near the old cattle- 
shed on the grass-heaths north of the penal settlement of Kamorta ; pro- 
bably only an intruder from the tropical forests, where it ought to be found. ^ 


: BORAGINE.E. 
‘a 335. Ennrerra sp.—Nicobars (teste D.). 

3236. CORDIA SUBCORDATA, Lamk.—A large shrub along the sea-shore, 
especially along beaches, of the eastern coast of Kamorta; Nankowry, 
(Novara 122 ; Jelinek 122—njod, inc.). 

337. 'lTovRNEFORTIA ARGENTEA, L.—Common in the beach-forests, 
especially along the sea-border itself, of Katehall ; Trice and Track (g. e.) ; 
z (Novara 124 ; Jelinek). 

" 338. TOURNEFORTIA GLABRA (Tetrandra glabra, Miq.).—Scandent, 
A in patches of low jungle along one of the rivulets in the grass-heaths of 
— f Kamorta ; Katchall (g. c.). 


LABILATZE. » 


339. OCIMUM SANCTUM, L.— Frequent aroundthe hutsof the natives in. 

— the beach-forests of Kamorta and Katchall; Nankowry (N ovara**116 ; * 
^.^ -Jelinek 110—tschamenga, inc.). 
T ve B40.  DxsorHyLLA AURICULARIA, Bth.—In a swampy rivulet on the - 
Eb. — west of Enaca, Kamorta. A o 
#341. HYrris sSUAYEOLENS, Poir .—AÀs wild around the huts of * $ 

pec at Malacca, Nankowry. zn 

—. Diedrichsen mentions Orthosiphon also as a Nicobarese plant. | zn Tes 
942. Levcas sp.—Nicobars (teste D.). VE 










o» 








ANYCTAGINE.ZE. 
| Bounmaavia GLUTINOSA, VhL.—N icobars (teste Vat 





ys E. + 
iu 
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AMARANTACE A. f 

314. AMARANTUS VIRIDIS, L.—Not unfrequent around the huts of 
the natives in the beach-forests of Katchall and Kamorta ; aygobd, inc. Katch. 

345. Amanantus GaNGETICUS, L.—Around the huts of the natives 
in the beach-forests of Katchall. 

916. AERVA LANATA, Juss.—Frequent in the beach-forests of Kat- 
chall ; dyu-a/, inc. Katch. 

347. AULTERNANTIHERA sp.—Nicobars (teste D.). 

948. ACHYRANTHES ASPERA, L.—Nicobars (Novara 67 ; Jelinek). 

349. CYATHULA PRosTRATA, Bl.— Great Nicobar (Novara 68 ; Jelinek 
215—teiinji, inc.). 

350. DkESsMOCHAETA sp.—Nicobara (teste D.). 


POLY GONE. 


351. POLYGONUM FLACCIDUM, Roxb.—In a jungle-marsh in the coral- 
reef-forests behind Katjui, on the western coast of Katchall. 


MONIMTACE AL. 


3952. KIBARA conrACEA, Hf. & Th.—Great Nicobar (Novara 69; 
. Jelinek 270). 


LAURIN EBA. 


353. CINNAMOMUM OnTUSIFOLIUM, N. E.—Not unfrequent in the 
tropical forests of Kamorta; Nankowry (Novara 71; Jelinek 144—so0a- 
tam, inc.). 

354. CnyPTOCARYA FERREA, Bl.—Rather rare in the tropical forests 

. of Kamorta. 

B. Diedrichsen gives Po/yadenia also as Nicobarese. 

. 855. TETRANTHERA LAURIFOLIA, Jacq.—Pulu Milu (Novara 70; 

ri Jelinek 210—bogiak, inc.) ; Great Nicobar (g. c.). 

a 356. 'lCETRANTHERA AMARA NE., var. y. ANDAMANICA (v. sp. pro- 

pn^ pria ?), folia multo majora et tenuiora ; umbellw numerose, pedunculis gra- 

— -—  eilibus usquewd 4 lin. longis suffulte.—Karnicobar (Novara 72; Jelinek 

|. 5—takawoka, inc.). 

— — — 857. LrrsxA roLrosa, NE.—Common in the tropical forests of 
-— Kamorta; Nankowry (Novara 76; Jelinek 137—w/enja, ine.). 

— — O 858. CassvrHA FILIFORMIS, L.—Common in the beach-forests of 

— JKamorta and Katchall; Karnicobar (Novara 79; Jelinek 60—Aumbraga, 

tno). 4 

x AS HERNANDIA PELTATA, Meissn.—Common in the beach-forests 
ot Ka noi ta and Katehall; Karnicobar (Novara 80 ; Jelinek 40—minhud). 


*$ 


. 
- 
— 
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LORANTHACE.E, 
360. LomaxTHUS sp.—Nicobars (feste D.). 


SANTALACE.E. 


3601. HxxsrLowrA ERYTHROCARPA, Kurz in Trim. Journ. Bot. 1875, 
329.—Rare in the tropical forests of Kamorta, 


^ ELEAGNACE®. i 

TE 362. ELEAGNUS ARBOREA, Roxb.—In shrubbery along the tropical 
i forests of Kamorta; Nankowry (Novara $1; Jelinek 164—A/umhang, 
ine.). " 


THYMELZEACE.E. 


963. GowxsTYLUS MiqQvELIANUS, T. et B.—Rare in the tropical 





ARISTOLOCHIACE®. 

2604. BnaGANTIA TOMENTOSA, R. Br.—Katchall and Trice and Track 
(g. c.) ; Great Nicobar (Novara 82; Jelingk 223—/aman, inc.). 

N. B. Diedrichsen mentions Aristolochia also, 


















AIYRISTICACEZE. 

ag 365. MrmrisTICA CoRTICOSA, Hf. and Th—Not unfrequent in the P X 
* tropical forests of Kamorta. d f 
T EUPHORBIACE. * 
um T 866. ACTEPHILA Javantca, Miq.—Katchall (g. c.). Be — 
867. AcTEPHILA PUBERULA, Kurz in Journ. As. Soc. Beng. 1873, 204: 
| 236.— Common i in the tropical and the coral-reef-forests of Katchall ; Til- | e 

- langchong (Novara 199 and 192 ; Jelinek 100). 

Fr 1868. GLOCHIDION CALOCARPUM, Kurz in Trim. Journ. BOÈR 1875, 






" Ses 30.—Common in the beach and coral-reef-forests of Kamorta and Kat- - zT 
— ———— (Novara 204; Jelinek 50—Kkinfidn, inc.) ; Great Nico- — 
i. g.c). | “i> 

| E PuxnraAwTHUS Ninvmr, L.—A weed around the huts of hos "- 
. natives in the beach-forests of Katchall. e. 
* 370. Breysta OBLONGIFOLIA, Muell Arg. (var. foliis „majon us y : 

ra a nall tree in the coral-reef-forests of Katchall. J— 

_ 871. PETLA BA iiim Muell. Arg.—Not wnfrequent in the be 

and coral-ree f-forosts of Katchall; Great Nicobar (Novara 196 ; 3 

298—Ahenon pe, ine.).. 


















b 





Y! 
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N. B. Diedrichsen enumerates Cicce in his list of Nicobarese genera. 


373. SECURINEGA OBOVATA, Muell Arg.—Not unfrequent in the 


beach and coral-reef-forests of Kamorta and Katchall, rarely entering the 
tropical forests ; Karnicobar (Novara 193 ; Jelinek 43—hengot, inc.). 

874. ANTIDESMA MkNasU, Muell Arg.—Karnicobar (Novara 66; 
Jelinek 54—senephkomé, inc.). 

375. ANTIDESMA PUNCTICULATUM, Miq.—Not unfrequent in the 
tropical forests of Kamorta. 

370. ANTIDESMA PERSIMILIS, Kurz in Trim. Journ. Bot. 1875, 
330.—Not unfrequent in the tropical forests of Kamorta, 

977. .ANTIDESMA GILESEMBILLA, Giertn.— Common on the grass- 
heaths of Kamorta. 

378. APOROSA GLABRIFOLIA, Kurz in Trim. Journ. Bot. 1875, 330. 
Common on the grass-heaths of Kamorta. 

379. APOROSA MICROSTACHYA, Muell. Arg.—Rather frequent in the 

- — tropical forests of Kamorta; Great Nicobar (Novara 212; Jelinek 202— 
lamacha, inc.). | 

880. Baccaurea Javanica, Muell Arg. (B. acuminata, Mucll. 
Arg.).—A tree 60 feet high by 8—10 feet in girth, on Nankowry (Novara 
213; Jelinek 167—Janob, inc.)- 

N. B. Adenocrepis Javanica, BL, and Microsepala acuminata, Miq., 
are in my opinion the same plant, but Miquel named some specimens from 
the Lampongs (Herb. Bog. No. 4531) also by the latter name. These 
differ greatly by the very short racemes and by the leaves drying yellow 
like those of a Symplocos. | 
881. CYXCLOSTEMON LEIOCARPUM, Kurz in Trim. Journ. Bot. 1 
330.— Here and there in the tropical forests of Kamorta. 

EL 382. BnmrEDELIA GLAUCA, Bl.—Not unfrequent in the beach-f : 
—— of Kamorta and Katchall; (Novara 195, Jelinek). 

383. BRIEDELIA TOMENTOSA, Bl.—Rather frequent along the out- 
skirts of the tropical forests of Kamorta ; Katchall (g. ©.). 
: 384. CROTON ARGYRATUM, BL—Not unfrequent in the tropical 
forests of Kamorta. - - 
— $85. MarrorUs AcuMINATUS, Muell Arg.—Common in the coral- 
UM ree forests of Katchall ; Great Nicobar (Novara 200 ; Jelinek 221 & 217— 
“> unga akab, inc.). 
| Ee — HELFERI, Muell. Arg.—Trice, Track, or Meroe (g. e.). 
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; Kamorta (g. c). d 
MACARANGA TANARIUS, Muell. Arg. (M. mol/iuscu/a, Kurz in 
Soc. Beng. 1873. 245).— Frequent in the beach-forests of 

 Katchall; Nankowry (Novara 197 ; Jelinek 150—kendub, 
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s MURICATUS, Muell. Arg—Frequent in the coral-reef- 
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380. MACARANGA GIGANTEA, Muell Arg —Common in the tropical 
forests of Kamorta. 

890, ALCHORNEA JAvENsSIS, Muell. Arg.—Common in the coral-reef- 
forests of Katchall; Karnicobar (Novara 202 ; Jelinek 52—Aam/fata, inc.). 
3991. ALCHORNEA TILLEFOLIA, Muell. Arg.—Karnicobar (g. c.). 

N. B. Diedrichsen gives Acalypha as a Nicobarese plant. 

992. CHEILOSA MONTANA, Bl. var. —Nankowry (Novara 164 ; Jelinek 
175—^majab). ; 

893. Ricmyvs COMMUNIS, L.—Frequent and like wild in the beach- 
forests of Kamorta and Katchall, entering also the coral-reef-forests ; Great 
Nicobar (Jelinek—#ma, inc.) ; mah, inc. Katch. 

*3994. MANIHOT UTILISSIMA, Pohl.—Nicobars (teste D.). 

995. GELONIUM LANCEOLATUM, Willd.—In the coral-reef-forests of 
Katchall; Karnicobar (Novara 207; Jelinek 12—Jiussoldova, ine. ). 

996. GELONIUM BIFARIUM, Roxb.—Karnicobar (Novara 206 & 208 ; 
Jelinek 12—1/ussoldova, inc.). 

897. CLAOXYLON LONGIFOLIUM, Muell Arg.—4A small tree not unfre- 
quent in the tropical and beach-forests of Kamorta and Katchall ; land án, 
imc, Katch, 

998. CLAOXYLON MOLLE, Endl.—Fréquent in the beach-forests of 
Kamorta and Katchall, entering the tropical forests; Nankowry (Novara 
208; Jelinek 149—enghoye, inc.). 

999. Excc&canra AGALLOCHA, L.—Frequent in the tidal and beach- 
forests of Kamorta. 

400, Exca@carta OPPOSITIFOLIA, Jacq.—Great Nicobar (Novara 194 ; 
inek 246—/fugh, inc.). 
401. Excacanta RECTINERVIS (Actephila rectinervis, Kurz in Trim. 
Journ. Bot. 1875. 329). : 

Descriptioni (l. c.) adde: folia integerrima, obtusissima v. retusa, 
rarius apiculata; flores masculi sessiles, diandri, solitarii in axillis 
bractearum obcordatarum et in spicam sessilem glabram petiolo brevi- 
orem aggregati; spice omnino masculm v. basi 2—3 floribus feminibus 
brevissime pedicellatis auctz:e ; ovarium trigono-ovatum, glabrum, stylis 3 
crassis reflexis coronatum ; capsule mature pedunculo glabro e. semipolli- 
cari suffultze, globoso-trigonz, cerasi magni magnitudine, crustaces, lumwes; 
semina subglobosa, pisi minoris magnitudine, pallida, ferrugineo-tigrina et 
maculata.—Speciei precedenti affinis. 

Common on coral-rocks in the tropical forests of Katchall ; Tilangchong 
(Novara 192 & 199; Jelinek 100). | 

— 402, EUPHORBIA PARVIFLORA, L., var. LINEARIFOLIA.—Here and 
there on the grass-heaths of Kamorta. 
403. EurHonunra Arora, Forst.—Common on the beaches and in the 
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beach-forests of the western coast of Katchall; Great Nicobar (g. c.) ; 
Karnicobar (Novara 191 ; Jelinek 86—mupee). 

404. EUPHORBLA PILULIFERA, L.—A weed around habitations in the 
beach-forests and uncultivated parts of Kamorta and Katchall. 

405. EUPHORBIA EPIPHYLLOIDES, Kurz in Journ. As. Soc. Beng. 
1873, 247.—Karnicobar and Great Nicobar (g. c.). 


- URTICACE 2. 

406. ELATOSTEMA Novak, nov. sp. 

Fruticulosa, ramosa, glabra; folia alterna, oblique lanceolata v. ovato- 
lanceolata, basi inwquilaterali acuta, triplinervia, subsessilia, subulato- 
acuminata, repando-serrata, membranacea, nigrescentia, 3—6 poll. longa, 
glabra, striis linearibus sparsis adpressis obducta, nervis lateralibus non 
procul a margine ipso confluentibus; stipule subulatz, 2—3 lin. longs, 
deciduw; flores subglabri, iis Æ. lineolati similes, in axillis foliorum 
glomerati.—Nankowry (Novara 63; Jelinek 169). 

Near JE. lineolatum, but differs at once by the nigrescent leaves, differ- 
ent nervation, and smaller flowers and flower-clusters. 

407. ELATOSTEMA INTEGRIFOLIUM, Wedd.—Katchall (g. o.). 

408. PELLIONIA PROCERIDfFOLIA, Kurz in Trim. Journ. Bot. 1575, 
830.—Rather frequent in the coral-reef-forests of Katchall—Very near to 
P. frutescens, which is a hill-species and has serrate leaves. 

409. VILLEBRUNNEA SYLVATICA, Bl.—Not unfrequent in the tropi- 
cal forests of Kamorta. 

410. Prirrvnvus VELUTINUS, Wedd.—Trice and Track (Novara 65; 

- Jelinek 183—njiha, inc.) ; Nankowry (Novara 64; Jelinek 154—Aenpet- 
-~ Aring, inc.). " 

N) B. Diedrichsen enumerates Boehmeria also. 

All. GoxosrEGIA HIRTA, Miq.—Rather frequent along swampy rivu- 
lets on the grass-heaths of Kamorta. 

| 412. PovzoLzr4A Inpica, Gaud.— Not unfrequent along swampy 
D. rivulets on the grass-heaths of Kamorta. 
E. N. B. Parietaria 6f Diedrichsen's list will probably be the above, 
* 413. CoxocEPHALUS sp.—Nicobars (teste D.). 
E x #414. ARTOCARPUS INCISA, L.—Cultivated on Karnicolmr. 

415. ARTOCARPUS INTEGRIFOLIA, L.—Cultivated ; and I met with a 

batch of really wild trees in the tropical forest north of the settlement on 
c^ aaa — rowrronMis, T. et B. in Nat. Tydschr. Ned. Ind. 
- XXIV. 806.—Rather frequent in the coral-reef- and tropical forests of 
; x c 4. acra PEDUNCULARIS, Kurz in Trim. Journ. Bot. 1875, 
— 88l—Rather frequent but dispersed in the tropical forests of Kamorta, 

















* 





: " 
150 S. Kurz—A Sketch of the Vegetation of the Nicobar Islands. [N o. 8, 
f 


418. ARTOCARPUS CHAPLASHA, Roxb.—Nankowry (Novara 60; Je- 
linek 165—pajal, inc.). 

419. Ficus retusa, L.—Common in the coral-reef- and tropical for- 
ests of Kamorta and Katchall ; Trice and Track (g. e.) ; Karnicobar (No- 
vara 52; Jelinek 21—Keljue, inc.) ; Nankowry and Pulu Milu (Novara 
62 and 51; Jelinek 124 and 205—pony, inc.) ; bong, inc. Katch. 

420. Ficus Inpica, L.—Not unfrequent in the tropical and coral- 
reef-forests of Kamorta and Katchall. x 

421. Ficus rvrECTOmnA, L.—Katchall (g. c.). 

422. Ficus Rvwrur, Bl—In the tropical forests (caleareous) of 
the eastern coast of Katchall ; Great Nicobar (Novara 59 ; Jelinek 268). 

423. Ficus ornnosa, Bl.—Frequent in the tropical forests of Ka- 
morta; Karnicobar (Novara 61; Jelinek od—1tajimiyi, inc.). 

| 424. Frcvs cnuzuxsocanPa, Rwdt.—In the tropical forests of Ka- 
morta, rather rare. 

j 425. Ficus nisrma, L. f.—Common in the beach-forests, rare in 

» the coral-reef-forests, of Katchall and Kamorta; Karnicobar (Novara o8; 3 
Jelinek 44—/ambam, inc.). 

426. Ficus rEDUNCULATA, Rwdt.—A large tree on Nankowry (No- 

vara 53; Jelinek 167—1anob, inc.). z 

427. Ficus MACROPODA, Kurz in Pegu Rep. A. 123 and B. 86.— 
Karnicobar (Novara 54; Jelinek 6G8—tessamoa, inc.) ; Nankowry (Novara 
|i 56; Jelinek 142—komipuë, inc.) ; Great Nicobar, very common (Novara 
; 55; Jelinek 227—ingué, inc.). 
| 428. STREBLUS ASPER, Lour. var. foliis magis minusve scabris.— 
_ Katchall (g. c.), Karnicobar (Novara 201; Jelinek 34—2alang, ine.). 

j — 429. TREMA ORIENTALIS, Bl, var. VELUTINA (Sponia velut ina, Planch.). 
Not unfrequent in the forests of Kamorta. 

b. 430. GrnoNNIERA SUBÆQUALIS, Planch.—Rather rare in the tropical 

_ forests of Kamorta. 
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PIPERACELZE. pa 
| 431. CrmavicA wacnosTACHYA, Miq. var. P—On shady coral-rocks, * 
- — frequent in the tropical forests of Katchall ; (Novara 49; Jelinek). 
_ 432. Civica Berre, Miq.—Cultivated and as wild in the beach. — 
forests of aH the islands; (Novara 48 ; Jelinek). 
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GNETACE®. 


434. GNETUM GNEMON, L., var. MACROPHYLLA, folia 5—7 poll. lon- 
ga, 33—4) poll. lata, carnoso-membranacea, laxius reticulata ; Spice andro- 
gyn:e, simplices, robustiores.—4A tree (35—40 + 10—15 + 24—34) rather 
frequent in the tropical forests of Kamorta; Trice and Track (Novara 
46—47 ; Jelinek 190—hitoi, inc.).—Very distinct in appearance from the 
true gnemon, byt hardly specifically different. 

435. GNETUM MACROPODUM, Kurz in Trim. Journ. Bot. 1875, 331. 
Very common in the tropical forests of Kamorta. 


OYCADEZ. 


436. Croas Rumen, Miq.—Common in the beach-forests of Ka- 
morta and Katchall; on Kamorta the tree is found on the very ridges in 
open places of the tropical forests; Karnicobar (Jelinek—turile or fewile, 
inc.). 


PALME. * 


437. NIPA FRUTICANS, Wurmb.—Nicobars (feste D.). 

438. Cocos NUCIFERA, L.—Common in the beach-forests of all the 
islands, locally ascending calcareous ridges up to 200 feet elevation ; wjów, 
inc. Katch. 

439. Areca CarEecnuv, L.—Wild in the tropical forests of Kamorta, 
and apparently also in the coral-reef-forests of Katchall ; otherwise every- 
where cultivated and like wild; (Novara 43; Jelinek). 

440. ARECA auausra, Kurz in Trim. Journ. Bot. 1875, 170.—Com- 
mon in the tropical forests of Kamorta, Trinkut, and Nankowry, 

441. Onanta Nrconartca, Kurz in Trim. Journ. Bot. 1875. 331. t. 
171.— Common in the tropical forests of Kamorta. 

449. ZALACCA sp. sterile only.—An erect rattan, apparently of this 
genus, is frequent in the tropical forests of Katchall. 

413. KORTHALSIA SCAPHIGERA, Mart.—Great Nicobar (Novara 40 ; 
Jelinek 244—=schamoa, ine.). 

444. CALAMUS ANDAMANICUS, Kurz in Journ. As. Soc. Beng. 1574, 

211, t. 27—28. — 
uy Drupe mature globoso-ovoidez, cerasi minoris magnitudine, acu- 
me mine  brunneo-squamato terminate; squamm — trapezoide:, crustaeeie, 


— stramines, nitidæ, anguste brunneo-marginatw, convexiusculm, medio 3 
' A x * — +e? p 4 
—* vix impressæ, in appendicem palidam membranaceam ciliatam squamae Y 


— longitudine v. breviorem prolongat:e ; semen ovoideo-semiteres, dorso parce 

A at grosse lacunosum ; albumen homogeneum. 

-— — — mhe drupes described and figured by me a. e.) turn out not to | 
e been quite ripe, and hence it is that the seed is represented with the A 
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i - markings of the scales. Fully ripe drupes present a very different appear- 


| ance from the figures given, the scales being much exserted and developed 
— and of a straw-colour, and the appendages turning quite pale-coloured.— 
— -— Common in the tropical forests of Kamorta; Karnieobar (Novara 41—42 ; 
d — Jelinek —moaátje, inc.). 

P. — 445. CarnamMus sp.—Rare in the tropical forests of Kamorta. 

It is a small species with green prickly sheaths and broad pinna. 
I possess only the female flowers and am therefore unwilling to describe 
itas a new species. There are several other species of Calamus on these 
islands, but they were out of flower or fruit. 


es; ladong, inc. Katch. 
N. B. Habit and affinity of P. dubius, Spreng., but shorter stemmed e 
and more branched; the stigmas are auricular-orbicular, as large as in P. 
dubius, sessile, and somewhat waved on the margins. 
447. PANDANUS onoRaTISSIMUS, L- f.— Frequent on the beaches 
and in the beach-forests of Kamorta and Katchall; on Kamorta it forms 
a principal feature on the grass-heaths. 
| AN. B. Junghuhn (Java. I. 2nd germ. ed. 109 sqq.) has already re- 
marked upon and illustrated the great variability in habit of the serew- 
pines. The form which grows along the beaches forms arboreous ascending 
_ shrubs, much branched and sending down quite a labyrinth of straight 
b aerial roots; but the one which grows on the heaths is entirely different, 
— being a small tree from 20 to 25 feet in height with a stout grey simple 
_ — stem, which sends down short and thick aerial roots from the lowermost ? 


i 

D. PANDANEZ. 

La 446. Paxpnawvs Leram, Jones.—Common in the tropical and coral- 

* reef-forests of all the islands, delighting chiefly in and along jungle-marsh- : 
b 
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The male organs appear to me to be of much higher value in grouping the 
species of Pandanus, but the time has not yet arrived when these organs 
shall be available of all or even of most of the species. Pandanus helicopua 
was correctly placed by me in the section Ryckia, as I find on re-examina- 
tion of my material, and I have also since obtained the male spadices of it, 
which shew racemose anthers, 

£448. FnE*cINETIA INSIGNIS, Bl.—In the tropical forests of Katchall 
and Kamorta (also Andamans). 

449. FReYCINETIA 8CANDENS, Gaud. ?—Common in the tropical and 
coral-reef-forests of Katchall and Kamorta; Pulu Milu (Novara 39; Jeli 
nek 197—731, inc.). It is very doubtful whether this is really the same as 
Gaudichaud's plant, and it is possible that it may be only the young state 


e of the preceding species, although I met with no intermediate states, 


AROIDE.E. 


Lj ^ 450. HOMALONEMA AROMATICUM, Schott.—Common in the tropical 
: forests of Kamorta ; Pulu Milu (Novara 34 ; Jelinek 201—/emany, ine.). 
] 451. CHAMeCLADON OvATUM, Schott ?—Great Nicobar (Novara 33; 
Jelinek 280).—Schott's description agrees with the Nicobar plant except 
in some minor points. I have seen no authentic specimens of the Singa- 
pore plant. 
452. AGLAONEMA SIMPLEX, Bl.—Not unfrequent in the coral-reef- 
8 and tropical forests of Katehall and Kamorta; Pulu Milu (Novara 32; 
Jelinek 196—4aXo«, inc.). 

N. B. Aglaonema palustris, T. et B. in Tydsch. Nat. Ver. Ned. Iud. 
XXIV. 305, = Aglaodorum Griffithii, Schott. 





E. 453. Conocasta yvrrosa, Kth.— Very plentiful, in company with 
Nephrodium propinguum, along a swampy rivulet on the grass-heaths of 
Kamorta. 


#454.  COLOCASIA ANTIQUORUM, Schott.— Frequently cultivated by 
J the Nicobarese. 
D 455. Pornos scanpens, L.—Common in all forests of all the islands ; 
Great Nicobar (Novara 37 & 38 ; Jelinek 233—famab, inc.). 

458. Scrxparsvs PTEROPODUS, T. et B. in Nat. Tydsth. Ned. Ind. 
UKXV. 407.— Great Nicobar (Novara 35 ; Jelinek 276). 
z LEMNACEÆ. 
LEMNA PAUCICOSTATA, Hegelm,—Western side of Katchall, in 
marsh behind Katjui. 














468. CYN hall and forming g 
— CyxoDoCEA sp. ?— Common around Kate 
irine meadows on the coral-reefs at a depth of 2—4 fathoms. 





* NAJADACE.E. dut 
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N. B. Diedrichsen has Zostera in his list of Nicobar plants. 

459. HarorHntna ovaris, Hf.—Hather frequent, along with other 
pelagic phanerogams, on the submarine coral-reefs around Katehall. 

460. ENHALUS ACOROIDES, Stend.—Forming submarine meadows and 
attaining a length of 4 feet in the shallows around all the islands. Prefers 
especially debouchures of freshwater-rivers. On the coral-reefs of Katchall 
there oc@irs in masses what appears to be a small form -of this species 
which has the leaves never above 6 inches long. - 

461. Nasas sp.—In water-holes of the jungle-marshes behind Kat- 
jui, on the western coast of Katchall. (‘The specimens had been too much 
ransacked by pigs from the village to enable me to procure more than the 
tips of the plants). 

462. DBrxxa4 HoxmumaGnuir Rich.—Here and there in the rivulets on 
the grass-heaths of Kamorta. r s 


SCITAMIN BEA. 


463. ALPINIA PHENICEA, Kamphovener MS.—Nicobars (teste D.). 

461. AMOMUM (DYMCZEWICZKIA) FENZLIT, nov. sp., Plate XII. 

Herba perennis, sobolifera, elata, 5—7"ped. alta, glaberrima ; folia 2—3- 
pedalia, lineari-oblonga, subabrupte acuminata, basi inæquali in petiolum 3—4 3 
lin. longum attenuata, glaberrima, subcoriacea ; vaginz ore valde productae ; 
flores pro genere mimuseuli, inter squamas et squamulas glabras villoso- 
marginatas sessiles et capitulum magnum lato-involueratum hemispherieum 
formantes; peduneulus usque semipedalis laxe et ample bracteatus ; bractem 
oblong: ad ovato-oblongw, 14—2 poll longs, glabra, rosellw v. albidze, 
vulgo villoso-ciliate ; bractew involucrantes lato-ovales, obtusissimm, 1—1} 
dam longs, pallide roses, glabrw, marginibus lanato-villosw ; calyx tubulo- 

Bus, apice 3-fidus v. 2-fidus cum lobo altero latiori et bilobulato, extus ^ 
parce adpresse sericeo-pilosus; corolla 1} poll. longa, tubo semipollicari 
: | intus sque ad medium villoso extus parce piloso ; perigonii lobi pallide d 
—— — grosei, concavo-lineares, pollicem circiter longi, marginibus parcissime pilosi, * 


$: ? 
e 
LI > 





- — reetiuseuli, apice cucullato sæpius penicillati ; libellum equilongum, extus eC M 
basin versus parce sericeum, trapezoideo-ovatum, concavum et genitalia I T" 
E —.— omnino includens, basi attenuatum, subtiliter radiato-nervosum, coccineum,  — T ^an 





— marginibus niveum; anthera inappendiculata, apice emarginata, basi - — 
marginibus barbata ; filamentum planum, intus villosum ; stylus sursum - h —* 

| m pilosus et leviter incrassatus ; stigma oblique capitatum ; stami- - .- 
Tha Es 2, oblique oblonga, carnosa, apice ciliolata et passim biloba si 
pore pollicem circiter — perigonii tubo — 
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f MARANTACE ZZ. 

465. MARANTA DICHOTOMA, Wall (M. grandis, Miq. Suppl. FL Sum. 
616).— Frequent in the shade of the tropical forests of Kamofta; Katchall 
(g. c.) ; Nankowry (Novara 30; Jelinek 152—o/w, inc.). 

406. Canna sp.—Nicobars (teste D.). 


MUSACE A. 

#467. Musa sarrentrum, L.— Cultivated at the Penal Setflement oF 
Kamorta. Whether the variety of the plantain cultivated by the Nico- 
barese belong to this species or to JM. simiarum I am unable to say. 

468, Musa SruríARvM, Rumph. ?—The plants growing in the forests 
of Kamorta were out of flowers and hence are doubtfully referred to this 
species. 

ORCHIDE.ZZE. 

469. OnEkRONIA sp.—On trees of the tropical forests of Kamorta, not 
rare (specimens lost). 

470. DENDROBIUM ANCEPS, Sw.—Common on trees in the mangrove- 
and beach-forests of Kamorta and Katchall. 

471. DENDROBIUM CRUAMENATUM, Sw.—Frequent on trees in the 
beach- and mangrove-forests. 

472. DENDROBIUM sp.—On trees on the grass-heaths of Kamorta.— 
Flowers exactly like those of D. erumenatum, but the leaves short, rigidly 
coriaceous, horizontal or half.erect, and distichous. Probably only an erect 
variety produced by abundance of light. 

478. PHOLIDOTA IMBRICATA, Sm.—Rare on trees in the tropical 
forests of Kamorta. 

474. PACHYSTOMA SENILE, Reichb. f.— Very common on the grass- 
heaths of Kamorta and sometimes producing quite a rose-coloured tint over 
large tracts of them. The flowers are here all rose-coloured, while in Bengal 
they are as constantly white. 

— "475. EULOPHIA ANDAMANENsIS, Rchb. f. in Flora 1872. 276.—Rare 
on dry places near the mangrove-swamps and also in the drier parts of the 
swamps themselves, along the western coast of Katchall. 

476. EULOPHIA GRAMINEA, Ldl.—In patches dispersed over the grass- 

— heaths of Kamorta. 
— — 477. EULOPHIA DECIPIENS, nov. sp., Pl XIII, Figs. 8—12. Her- 


ar Py bes erects, tuberosm, glaberrim:e, 2—3 ped. altæ; folia ignota, hyster- 
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anthina ; scapus erectus, simplex, albidus, squamis parvis lanceolatis interno- 
diis multoties brevioribus vestitus, glaberrimus ; flores majusculi, albi, 
-glaberrimi, pedicellis gracilibus 3—4 lin. longis glabris suffulti et secundi, 
"bracteis minutis 2 lin, circiter longis sustenti ; perigonii phylla exteriora et 
dn er ora 2 superio eriora linearia, vix falcata, 5-nervia, 4 poll. longa, acuta, gla- 


P 









ie 
4 

Pe? 

A 





156 S. Kurz—A Sketch of the Vegetation of the Nicobar Islands. (No. 3, 


bra; labellum concavo-obovatum, basi in calcar lineam fere longum gracili- 
Ft ter saccatum desinens, supra medio 3-lobatum, lobo medio multo ma- 
jore obtuso et sepius mucronulato, marginibus crispulum, nervis basi 5, 
sursum circiter 10—12, longitudinalibus pereursum quarum 4—5 in lobum 
majorem excurrunt et in fibrillas carnosas numerosas exereseunt; columna . 
gracilis, recta, latiuscula, sepalorum dimidium vix attinens.—Here and there 
socially on the grass-heaths of Kamorta. 

The plant, and indeed the structure of the flowers themselv es, 80 closely 
| resembles Pachystoma senile that I considered it for a while to be 
n perfectly glabrous form of it (P. senile having the flowers and pedicels 
all minutely puberulous), but it has short bracts, and the pollinia assign it 
to Eulophia. 

178. CrxnTOPERA FUSCA, Wight ?—A few plants only among long 
grass along a swampy rivulet west of Enaca, Kamorta. 
| 179. Puarnxworsis congNU-cERYI, Bl. et Reichb. f.—Here — there 
on trees in the tropical forests of Kamorta. 
480. TRICHOGLOTTIS QUADRICORNUTA, nov. sp., Pl. XII, Figs. 1—7. 
Multicaulis, epiphytica, glabra, caulibus pendulis vaginis sulcato-striatis 
7 obductis; folia alterna, disticha, lineari-lanceolata, basi torta attenuata, 
! subsessilia, acuminata, coriacea, in sicco 13—14-nervia, 2—3} poll. longa ; 
^ flores majusculi, oppositifolii, flavi ?, 2-ni v. raro 3—4-ni fasciculati, * pedi- 
cellis areuatis 3 poll. fere longis sustenti ; perigonii phylla exteriora obovato- 
-oblonga, obtusa, circ. 4 poll. longa, TERI subfalcata ; phylla interiora 
2 superiora conformia sed angustiora; labellum valde arcuatim inflexum, 
supra basi in:qualiter 4-cornutum, cornubus 2 posticis loborum locum 
tenentibus lineam fere longis acutiusculis, 2 basilaribus duplo brevioribus, 
intra cornua callo concavo hirsutissimo auctum et in lobum reflexo-arcuatum 
crassum linearem subtus apicem versus unicallosum apice breviter bifido 
levem exeurrens; calcar rectiuseulum, obtusiusculum, lobo medio paullo x 
longius; columna brevissima ; pollinia 2, globosa, apice in semipollen 
parvum ellipsoideum in cavitate pollinis insidens separabilia. | 
—— Frequent in the tropical forests of Kamorta; (Novara 28; Jelinek). 

481. Lvrzsra sp.—Frequent on trees in the beach-forests of Kamor- 
ta and Katehall Leaves only. 

482. Vanna TERES, Ldl. ?—Karnicobar (g. c.). Leaves only, 

483. SaccoLaBIUM OBLIQUUM, Ldl.— Common in the coral-reef and 

tropical forests of Katchall and Kamorta ; (Novara 29 ; ONIS Flow- 3 
ers small, yellow, the lip whitish. | 
484. 'CTHRIXSPERMUM AMPLEXICAULE, Rchb. f. in Flora 1868, 53. 
| (Aérides amplexicaule, Ldl.).—Only a single plant met with amongst long —— 

grass and shrubbery along a swampy rivulet west of Enaca, Kamorta. (In — — — 
| ME onere AC 
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485, Conratnis DISTICHA, Ldl—Rare in the tropical forests of the 
plutonic hills of Ho Ho, Kamorta. ‘Trice and Track (g. e.). - 
N. B. Living specimens of from 15 to 18 other speeies of orchids 


were collected by me, but most of these were lost or otherwise made away 
with. 


BROMELIACE Æ. 


486. Awawas sativus, Schult.—Cultivated on the islands and pro- 
ducing superior fruits. 


AMARYLLIDEA. 

487. Crrum AsraTICUM, L.—Common in the beach-forests of Ka- 
morta and Katchall ; Karnicobar (Novara 27 ; Jelinek 87—faa, inc.). 

488. Hyroxrs ORCHIOIDES, Kurz in Miq. Ann. Mus. Lugd. Bat. 
IV. 177.— (Curculigo ensifolia, R. Br. Prod. 290; Bth. FL Austr. VE 
448).—Only a single specimen seen on the grass-heaths of Kamorta. 

489. MOLINERIA CAPITULATA, Herb. Amaryll 84 (Leucojum capi- 
tulatum, Lour. FL Coch. 246 ; Molineria recurvata, Herb. Amar. 54; Kurz 
in Miq. An. Mus. Lugd. Bat. IV. 175).—Nankowry (Novara 31; Jelinek 
171—fetokom, inc.). . 


DIOSCOREACE.:E. 


490. DIOSCOREA GLABRA, Roxb.—Frequent in the tropical forests 
of Kamorta; Great Nicobar (Novara 26; Jelinek 231—towen, inc.). 


LILIACEAE. 

491. DRACÆNA ANGUSTIFOLIA, Roxb.—Great Nicobar and Trice and 
Track (g. c.). . . ; 

499. DRACÆNA LINEARIFOLIA, Miq- (D. Finlaysont, Baker in Journ. 
Linn. Soc. XIV. 525).— Very common in all the forests, but more so im 
the beach- and coral-reef-forests, of Kamorta and Katchall ; (Novara 25 ; 
Jelinek) ; na-el, inc. Katch. ! à 

493. Dracaena Grrrrirai, Reg.—A tree 20 ft. high, rather rare in 
the tropical forests of Kamorta. 

494. Dracena SPICATA, Roxb.—Kondil and Karnicolar (g. e.). 

495. SwrLAX POLYACANTHA, Wall. —Common in the tropical forests 

f Kamorta. 
3 496. FLAGELLARIA INDICA, L.—Common in the beach- and tidal 
forests of all thé islands ; Great Nicobar (Novara 24; Jelinek 242—paldé, 


n MELANTHACEÆ. 
497. Sremona sp. (RossyrouIa)—N icobars (teste D.). 
































158 S. Kurz—.A Sketch of the Vegetation of the Nicobar Islands, [No. o. 8, 


ik COMMELYNAOB A. . 
= 498. ANEILEMA ENSIFOLIUM, Wight.— Here and there, especially 
along swampy rivulets, on the grass-heaths of Kamorta, more frequent in 
the northern parts. 
| 499. ANEILEMA NUDIFLORUM, R. Br.—Amongst grass along a rivu- 
- let on the grass-heaths of Kamorta. 

500. CoMxMELYNA COMMUNIS, L.—Frequent in the beach-forests of 
Kamorta, also in shrubbery near the old cattle-shed of the “settlement on 
Kamorta. 

N. B. Dr. Diedrichsen enumerates Tradescantia. 


RESTIACE A. 
501. ERIOCAULON LONGIFOLIUM, NE.—Not unfrequent along swam- 
py rivulets of the grass-heaths of Kamorta. 
502. ERIOCAULON TRUNCATUM, Ham.—Along a marshy rivulet on 
the grass-heaths of Kamorta. 


CYPERACE E. 

503. KYLLINGIA MONOCEPHALA, Rottb.—Frequent everywhere, in 
the forests as well as in cultivated lands, around habitations, etc. ; Great 
Nicobar (Novara 18; Jelinek 216—4ons (ch) ea, inc.). 

504. RExIREA MARITIMA, Aubl.—Locally on the beaches of Ka- 
morta. 

505. CxrEnvs POLYSTACHYUS, Roxb. and the variety C. strictus, 
—  Roxb.—Both pretty frequent on the grass-heaths of Kamorta. 
MES 506. CYPERUS VULGARIS, Kth.—Here and there along the swampy 

— rivulets on the grass-heaths of Kamorta. 

— 607. Cyperus Hasraw, L.—Not unfrequent along marshy rivulets 

— the grass-heaths of Kamorta. 

508. Cyrerus Inia, L.—Locally along swampy rivulets on the grass- 
—. heaths of Kamorta. 

.— 3509. Cxrrnvs mestvs, NE.—Not unfrequent in the tropical and | 
- eoral-reef-forests of Kamorta and Katchall. e $ i 
510. Cyrrrvs rrosvs, Vhl.—Here and there along swampy rivulets —— : 
A the grass-beaths of Kamorta. m 

511. Cyperus canescens, Vhl.—Nicobara (Novara 22 and 23; 
. 3ei inek and Hochstetter). 
—— 612. Cypervs puvrvs, Vhl.—Rather frequent on the grass-heaths 
"NT. f  Kamorta, and more especially in swampy grounds of the" valleys. 
ES 613. Cyperus vMBELLATUS, Bth. and var. LEUCOSTACHYA, spiculis 
niveis, erectiusculis, radiis brevibus satis congestis. The white-spiked — 

"n vm her frequent in the beach- and coral-reef forests of Katchall ; the, P 

| n on Tillangchong (Novara 21; Jelinek 98). : 
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614. ScrnPus supunatvs, Vhl. (S. pectinatus, N. E.).—Nicobars 
(teste Vahl). 


515. IsoneEris sp.—Locally but socially on barren ground of the 
grass-heaths of Kamorta. 

516. PFrixBRISTYLIS MILIACEA, Vhl.—Frequent along swampy rivulets 
on the grass-heaths of Kamorta. 

517. FIMBRISTYLIS COMPLANATA, Lk.—Not unfrequent along swam- 
py rivulets on the grass-heaths of Kamorta. 

518. FIMBRISTYLIS DIPHYLLAa, Vhl.—Frequent in the grass-heaths 
of Kamorta especially along rivulets. 

519. FIMBRISTYLIS OVALIS, NE. and a densely villous variety of it. 
The glabrous form common on the grass-heaths of Kamorta, the villous 
form only along one of the numerous rivulets, growing almost in the water. 

520. FrMwBRISTYLIS NUTANS, Vhl.— Not rare along a rivulet on the 
grass-heaths of Enaca, Kamorta. 

521. FIMBRISTYLIS GLORULOSA, Wall.—Locally along swampy rivu- 
lets on the grass-heaths of Kamorta. 

622. Furrena UMBELLATA, Rottb.—Locally along marshy rivulets on 
the grass-heaths of Kamorta. e 

523. ANOSPORUM CEPHALOTES (Cyperus cephalotes, Vahl.).—Nicobars 
(teste Vahl). 

524. HxPOLYTHRUM LATIFOLIUM, Rich—Not unfrequent in the 
tropical forests of Kamorta. 

595. HYPOLYTHRUM TRINERYIUM, Kth.—Great Nicobar (Novara 
16; Jelinek 226—timinjhai inc.). 

526. RHYNCHOSPORA GRACILLIMA, Thw. Ceyl PL 435.—Common 
along a swampy rivulet on the grass-heaths west of Enaca, Kamorta. 

597. RHuYNCHOSPORA AUREA, Vhl—Not unfrequent along swampy 
rivulets on the grass-heaths of Kamorta. , 

528. RuxwscHOsPORA WALLICHIANA, Kth—Common on the dry 
grass-heaths of Kamorta. 

NB. Diedrichsen gives the genus Diplacrum as a Nicobar plant, but 
to judge from some of his remarks thereon, this cannot be correct, 

599. SCLERIA LATERIFLORA, Boeck., var. GLABRA.—In € swampy dell 

grass-heaths west of Enaca, Kamorta. 

F pa Sc LERIA LITHOSPERMA, Willd.—Here and there in open places 
of the tropical forests of Kamorta ; Katchall (g. ¢.). 


531. Scien SuMATRENSIS, Retz.— Common on the grass-heaths, but - 


also in open places, along paths, ete., in the tropical forests of Kamorta. 


— 5832. Scuenta sp. nov. allied to the preceding. Frequent in the 


heaths of Kamorta. 
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NB. Unfortunately, I have only brought away a single incomplete 
specimen of this interesting form, having mistaken it at the time for a 
variety only of the preceding. . 

533. SCLERIA Levis, Retz. Not unfrequent along swampy rivulets 
on the grass-heaths of Kamorta. 

594. CAREX LoNGIARISTATA, Boott.—Tillangchong (Novara 20; 
Jelinek 90). , 

GRAMINE.E. 

535. PASPALUM SCRORBICULATUM, L.—Frequent in cultivated and 
uncultivated places around the penal settlement of Kamorta, often also 
along rivulets in the grass-heaths. 

536. PASPALUM FLEXUOSUM, Klein.—Here and there in moist grassy 
spots along rivulets on the grass-heaths of Kamorta. 

637. PASPALUM CONJUGATUM, Retz.— Frequent in grass-lands around 
the settlement and around habitations in the beach-forests of Kamorta. 

538. Direrrarta sp. (Panicum filiforme, Roxb., vix L.), with a quite 
glabrous variety.— Common on the grass-heaths and in the beach-forests of 
Kamorta ; the pilose form around the huts of the natives on Katchall. 

539. OPrLISMENUS COMPOSsITUS, L. — Frequent i in the tropical forests, 
but found also in the coral-reef- and beach-forests of Kamorta and Kat- 
chall; (Novara 3; Jelinek). 

540. PANICUM GLAUCUM, L.—Here and there on the grass-heaths of 


N. B. Dr. Diedrichsen enumerates Pennisetum as Nicobarese. 

641. Panictm COLONUM, L.—Here and there along swampy rivulets 
on the grass-heaths of Kamorta. 

542. PANICUM Javanicum, Poir.—Karnicobar (Novara 1; Jelinek 
70—kujop, inc.). 

— 549. PaxIcUM FILIPES, NE.— Locally in the tropical forests of Ka- 
morta; Pulu Milu (Novara 2; Jelinek 199—oljuab, inc.). 
| Di4. Panicum HUMILE, NE.—Locally freguent in the dry grass- 
heaths of Kamorta. 

645. "TygyssANOLENA ACARIFERA, NE.—Not unfrequent in open or 
cleared spots in the tropical forests of Kamorta; Nankowry (Novara 5; 
Jelinek 185—petal, inc.) ; Karnicobar (Novara 4; Jelinek 28). 

546. IsaACHNE myosorrs, NE.—Rare along a rivulet on the grass- 


L— heaths west of Enaca, Kamorta. 
—— DST. IsacHNE sp. (near Panicum miliare, L. but certainly differ- 
en — a swampy rivulet on the grass-heaths west of Enaca, Kamorta, 
x23 — MILIACEA, Roth., var, ? mUMILIS, more Woo usual- 
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519. THOUAREA SARMENTOSA, Pers. (Ornithocephatochloa arenicola, 
Kurz in Trim. Journ. Bot. 1875, 332, t. 17 1, fig. 1—18, feste Oliver).— 
Creeping on the sand of the beaches of the western coast of Katchall ; 
feigal, ine. Katch. 

550. CENTOTHECA LAPPACEA, P. B.—Frequent in the beach-, coral- 
reef, and tropical forests of Kamorta and Katchall; Trice and Track 
(Novara 9; Jelinek 187—upjuab, inc.). 

551. SrenonoLus sp.—Nicobars (teste D.). 

552. Antxbpo Roxpurenn, Kth—Frequent along marshy rivulets 
of the grass-heaths of Kamorta ; Karnicobar, on a swampy grass plain on the 
northern coast (Novara 6 and 7 ; Hochstetter and Jeli G—/ap, ino.). 

553. ELEUSINE Inpica, Giertn.— Frequent int ch-forests, and 
around habitations, of Kamorta and Katchall; also here and there on the 
grass-heaths. 

554. DacrYrLocrENIUM A@arrprraccm, Willd.—Heré and there on 
the grass-heaths of Kamorta., 

555. Cyyopon Dacryrow, Pers.—Frequent in the grass-heaths of 
Kamorta, and very common around the penal settlement, where it has been 
sown. 

556. EnracnuwE CurwENSSS, Hance.—A conspicuous constituent of 
the grass-heaths of Kamorta. 

507. ERAGROSTIS UNIOLOIDES, P. B.—Here and there on the grass- 
heaths of Kamorta. | 

558. EmnacGnosTIS ZEYLANICA, NE.—Common on the grass-heaths of 
Kamorta. 

559. EnacGnosTIS PLUMOSA, Lk.—Around the huts of the natives im 
the beach-forests of the eastern coast of Katchall ; Great Nicobar (Novara 8; 

tf Jelinek 237) - 

560. MaNisUmIS sp.—Nicobars (feste D.). 

561. SoncGnucvx muticum, NE.—Common on the grass-heaths of 
ti Kamorta, growing especially luxuriantly along the outskirts of the forests. 
se 1 502. CHRYSOPOGON ACICULATUS, Trin.—Not unfrequent on the dry 
(— . grass-heaths of Kamorta* 

M: 563. Herenorocon conrortvs, L.—Common on the dry grass- 
^ —— heaths of Kamorta. 

— — — 7  B64. Sroprorocow sp. (villous).— Frequent along swampy rivulets 
3 on the grass-heaths of Kamorta. | 
—  -p65. SronproroGoN sp. (quite glabrous).— Karnicobar (Novara 14; 
linek 76—vid, inc.). 

— 508. Senizacnyntum nnEvIFOLIUM, NE.—Here and there along 
iteep slopes on the grass-heaths of Kamorta. 
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of all the islands ; north coast of Karnicobar (Novara 12 and 


567. Iscummum MUTICUM, L.—Common on the beaches and in the 
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38, Hochstetter and Jelinek 20 and G1—4:jop, &elj is, of techedjii, ine.) ; 
anb pu ap, ine. Katoh. 
GOS lurweata ARUNDINACEA, Cyr.—Locally common on the ry 
of Kamorta. 
"BG SaccHaRUM OrricrxamUM, L—Only cultivated by the natives. 
4 STO. Saccwauew srowTaNxUcM, L — Karnicobar, covering large tracts 
2 em the noribern silo (Novara 11 ; Hochstetter). 
B7L Dowxsi. sp— Here and there on tho dry grasmbeaths of Ka- 
morta but the specimens were too old and withe rel for islentification. = 
573. Hamer es VULGARIS, Reusch —Malaces on Nankowry, probably 
cultivated. 
B - 575. & Awpawastca, Kurz. —Common in the tropical] and 
| eS eee Kamorta and Katehball; Great Nicobar (Novam 10; 
. Jelinek 250—hvmeds, inc ). 


" E. UM LYCOPODIACE.E. 
"à " EN S74.  Lrooroprtw rurkowamia L —4Om trees of the tropical foreste 
"E. 
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— $75. Lrcoreopreew Laxcw, Prol—Rare in the tropical forests of 
"Kamorta. | 
1 878 Lxcoronrtw cxmwvvw, L (tbe variety L. ewrmeatwm, Sw.) ; 
peret om tbe grae-heaths of Kamorta., 
L877. BELAOIYELLA CAUDATA, Spring.—Common in the tropical 
pte of Kamorta and Katehall. 

D78. SELAGIXELLA FLARELLATA, Sprg.—Nicobars (feste Sprengel). 
DN 879. BSxnaorwxrna rxwrrna, Spring (S. imbricata, John eottin — 
E =. Agri. Hort See. Ind 1565, 200, non Spring.).— Not unfrequent 
K . alo g shady slopes on the gras-beaths of Kamorta. 








en Mowe. Bot. L 391, sen Kato) 
j and coral-reef-forests of — t E 











655. Davattis ELEGANS, Sw —Nicobars (Novara), 
D50. Davatita HETKEROFWYLLa, Se.—Not rare on the trunks of the 
screw-pines and ocoa-nut-palms in the beach-foreste amd on the gres 
heathe of Kamosta. 
E DAYALLIA PARALLELA, Wall —Not unfreqoent, and especially 
on nut.palme, along the coast of Kamorta and Katehall; ales found 
but scantily on screw-pines of the grass heaths 
601. Lrwpsxa LawcCkoLATA, Lab.— Here and th on the grae 
heaths of Kamorta. 
$ 5602. Lrwosxa revena, Dry —Not unfrequest along rocky rivulete 
~ én the tropical forests of Kamorts 
BUS. AnrawTUM ep.—Nicwbers (feste D.). 
DOS  Inckesosta sp.—Nwobars (faatae D). 
505. Prenre roscirorta, L —Náscobars (Novara). 
600. Preuts nxra*pvra, Lk—Nicobars ( Novara). 
507, Preece peLLUCESs, Hook. — Amongst coral-rocks in the tropical 
- forests of Katchall. 
9698. Buüxcuwrw onrevtare, L—Here and there along rivulete om 
= grass-beaths of Kamorta. 
—— GOO. Cumatorrknu:is THaLICTRODDES, lrongn.—Here and thete along 
MEN eere of Kamorta. 
000. Virramta ELOWNGATA, Sw. (and the var. V. zosterafolie, Bory). 
frequent in tbe coral. reef and tropical, rarely in the beach-foresta, ef 
] and Kamorta. | 
00L Axrnormnrcw canrErOLIUM, Bl—Not unfroquent in the coral. 
— of Katchall. sh ; 
T. AsrtkwrcwM Nagpcs L —Common in the tropical and coral-coef- — 
ls of Kamorta and Katehall. 
br. 0S. AxrrLkxrTCM watnornvtrtM, Sw.—Frequent in the tropical and 
| fc of Katchall and Kamorta. 
. ASPLENTUM (Dirrazicu) »p.—Nicobars (feste D.) 
o Porvrovivu rürwATODES L —Common in the twach. foreste 


uen. 
EWCIFOLIT M, L—Frequmà on tes of i 
th fómintó of and Katchall. 
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610. NxrnumoLEPIS ACUTA, Prsl.—Frequent in the coral-reef- and 
tropical forests of Kamorta and Katchall. 

611. Nrruroprum pECURRENS, Bak.—Nicobars (Novara). 

612. NrrumoprivM PROPINQUUM, R. Br—In large quantities along 
one of the swampy rivulets on the grass-heaths of Kamorta. 

618, NEPHRODIUM MOLLE, Desv.—Frequent in the tropical forests of 
Kamorta, 

614. NEPHRODIUM PROLIXUM, Bak.—Not rare in the tropical forests 
of Kamorta. t 

615. Neruropium TRUNCATUM, Bak.—In the tropical forests of 
Kamorta. 

616. GYMNOGRAMME' sp.—Nicobars (teste D.). 

617. STENOCHLJENA SCANDENS, J. Sm,—Common in all forests of 
Kamorta and Katchall. 

6185. AcCROSTICHUM AUREUM, L.—Frequent in salt-marshes and tidal 
and mangrove swamps of all the islands ; on Kamorta it frequently recurs 
along the marshy fresh water rivulets on the grass-heaths. 

619. LyGoprem CIRCINNATUM, Sw.—Common in the tropical forests 
of Kamorta and Katchall. 

620. LYGODIUM scANDENS, Sw.—Here and there amongst long grass 
and shrubbery along rivulets on the grass-heaths of Kamorta. 


621. LYGODIUM PrswATIFIDUM, Sw.—Not unfrequent amongst long | 


grass and shrubbery along rivulets on the grass.heaths of Kamorta. 
622. OrPHIOGLOSSUM PENDULUM, L.—Nicobars (Nov ara). 


eX 
623. HkrwINTHOSTACHXS ZEXLANICA, Hook. —Along a swampy uU 
pt d 


rivulet below the old cattle-shed on the grass-heaths near the settlement on 


—Kamorta ; also in the swamp on the island Milu ( Diedrichsen). 


624, ANGIOPTERIS sp.—Nicobars (teste D.). 


— OF THE PLATES, 
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Ask: fig. T. dither. fom. fho sila: fig. 8, 


fig. 9, C RM fig. 10, fruit, nat. sizo; fig. 11, socds, nui. 


~ “Plat XIII, Figs 1—7.  Trichoglottis quadr Fig. Y lowering | 
int. sizo; fig. 2, flower from the front; fig. 3, ditio, 1 i bekind ; fig. 4, dix 
diner ie; fig. 6, the column and labellum, from the side; fig. salam 
se section of the sume made between the two pairs of horns, - si ME 
Et nina ee derit Fig. 8, flowering plant, nat, wis + fig. 9, flos 
Vi fon $ D pear ect ac. isi um on ea 
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XIL— Description of Golunda Ellioti from Sind. 
By W. T. Brasronp, F. R. S. 
(Reed. June 28th ;—Read August 2nd, 1876). 
(With Plate X.) 


Amongst a few mammals and reptiles in spirit, collected and given to 
me by Mr. H. E. Watson of the Sind Commission, are two specimens, one 
adult, the other young, of a mouse or small rat with very coarse, flat, grooved 
hairs and the upper incisors sulcated. These mice were obtained on the 
southern extremity of the Khirthar, a range of mountains which forms the 
western boundary of Upper Sind, but which enters the province nearly west of 
Sehwán,and running thence south-south-east, terminates about 40 miles south 
of Sehwán and rather more than 50 north-west of Kotri. At their southern 
extremity these hills are 2300 feet high, to the north they are from 4000 
to GOOO, some peaks being even higher. 

The skull of the larger spévimen, on being extracted, proves to be of 

- the ordinary murine type, and the only peculiarity is in the characters of the 
teeth. The upper incisors are grooved, and the molars, instead of being 
simply tuberculate, as in Mus, appear to be formed of deep folds of enamel, 
as in Gerbil/us or Nesokia, but the form of the folds is widely different 
from what it is in those genera; each fold consisting of a number of deep 
lobes or pillars with a nearly semicircular section. Thus the upper surface 
of the crown of the tooth has a most peculiar reticulated appearance. 
The semicircular lobes are arranged throughout the teeth in three longitudi- 

Ed: nal series iu the upper, and two in the lower jaw. In older specimens the 

y lobes may run more into cach other, but the skull examined is fully adult, 

* No description or figure, so far as I am aware, of the teeth of any Indian 

—— ‘mouse has ever been published exhibiting the peculiarities above described. 

.* The published descriptions 6f the molar teeth in Leggada and Golunde 
«^ - appear to me to differ materially from those of the specimen from Sind. 
4 — incisors in Leggada are nowhere said to be grooved, and no mention is 

| * Sage in any of the descriptions of Golunda by Gray,* Ellot,t or Jerdon, $ 

—— tened or grooved hairs. I unfortunately did not at first examine the 

enesimens of Golunda Ellioti in the Indian Museum sufficiently carefully, 

; j | s the description both of the fur and dentition appeared to me to refer to 








x, * "Charlesworth's Mag. Nat. Hist. I, 1837, p. 086. 
tet: Mad. Jour. Lit. and Science, X, 1839, p. 213. 
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a very different form. The only murine genus of which I could find a 


Bianco with dentition resembling that in the Sind species was Pelo- 
mys* of Peters, founded on an African rat from Mozambique. I conclud- 
ed that the Sind rat was a new species of Pe/omys, and I proposed to call it 
P. Watsoni. This name was unfortunately published in the Proceedings 
of the Society for August before I had discovered my mistake. 
For this discovery I am indebted to Professor Peters, to whom I sent 
a sketch of the molars of the Sind rat, which I asked him to compare with 
those of Pelomys. This he did aud told me that they agreed. He also 
called my attention to the circumstance that the coffee-rat of Ceylon, of 
which he had received a specimen, closely resembled Pelomys in its denti- 
tion and even in its external characters, and he suggested that the genera 
Golunda and Pelomys were identical. Upon this I re-examined the speci- 
mens marked Golunda Eilioti in the Museum, and to my surprise found 
— that they coincided with mine from Sind; and the skull of one specimen 
which Dr. Anderson very obliginzly allowed to be extracted for me proved 
_ identical with that of the Sind rat. I, however, noticed that in these speci- 
L mens, perhaps because they have been exposed for years, the grooved hairs 
have split at the ends, and present the appearance of ordinary round or near- 
- [y round hairs, so that it is necessary to examine the fur closely in order to P 
T deteet its peculiarity, I also find thatthe Sind rat agrees excellently L 
! an characters and dimensions with Kelaart's original description,f and that 4 
Mr. Blythf has already called attention to the differences between the | 
coffce.rat of Ceylon and the description of the Gulandi (Mus hirsutus, 
md. - Elliot, said to be identical with Golunda Ellioti, Gray) given by Mr. (now 
» Sir Walter) Elliot.§ I ought not to have overlooked these facts, but I must 
ay i in apology that I do not think any one could have identified the Sind 
st from the published descriptions of Golunda Eilioti. 
- Before discussing the synonymy of this rat, I will give a « 
4 of the Sind specimen. 
e -Description taken from an adult female specimen preserved dn - 
aA: j neral colour brown above, the colour not bemg uniform but a mixtur 
- blac r and fulvous, dirty white (isabelline) below. ‘The hairs are very i 
with a groove down one side. The fur is harsh, dusky ey at th 
— base, then darker, tawny towards the extremities on the back, dd. 
th abdomen; numerous longer hairs, either blackish — 
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with a pale tip, being scattered over the back, and producing the brown 


colour, which resembles that of a hare (Lepus europeus v. L. ruftceudatus). — 


'The average length of the hairs in the middle of the back is rather less than 
half an inch; the longer hairs measure O'G to 0:7 of an inch. The whiskers 
are black near the base, brown towards the ends, the longest being about 
the same length as the head. Muzzle thickly clad with short hair. 

The ears are rounded, nearly naked, having only very short scattered 
hairs outside, but thinly clad with brown hair inside. The feet are pale 
brown above, the soles naked. The tubercles on the soles are well develop. 
ed; on the fore-foot there are five, three arranged in a triangle at the 
base of the three middle toes, and two rather larger, close together, and 

| nearly parallel, behind. The rudimentary hallux is behind -the former 
e tubercles and in front of the latter; it is furnished with a small fat nail ; 
the other claws are compressed. In the hind-feet all five toes are furnished 
with compressed claws, much longer than those on the fore-toes, The 
second, third, and fourth hind-toes are nearly equal in length, the middle 
toe being scarcely longer than the others, and the fourth a little shorter 
than the second; the first and fifth toes also are subequal, the first being 7 


< mm. (0'27 inch) shorter than the second. The tubercles on the sole are in 
k three pairs, each pair being nearly parallel, and the middle pair rather 
" farther apart than the other two. The claws are pale horny in colour. 


"he tail is stout at the base and tapers gradually to a fine point; it is 
rather shorter than the head and body, finely ringed, and thinly clad with 
short bristly hairs, which are black above, tawny on the sides and below. 
There are 2 pectoral and 2 inguinal pairs of mammae. 

The skull is typically murine, the deep fissure running downwards from 
the large infraorbital foramen being open as in ordinary rats; there is a 


É well marked crest which runs along the edge of the frontal bones above the 
" — orbit, and is continued back over the parietal bones. "The interparietal is 
. CX PÉ | i oe ht i ; 161 df the breadth of 
— — Convex behind and nearly straight in front; it is about half the 









the skull. The zygomatic arch is strong. The anterior palatine foramina 
(fora and extend fully two-thirds the distance 
in front of 


^N 
a near the external edge ; those of lower jaw are flattened in front 
and smooth. ‘The upper molars are broad with low crowns ; the bony palate 
iow. "The surface of the upper molars consists of nearly semicircular, 
abes arranged in three longitudinal series, each lobe having its convex 
— diro forwards. ‘The anterior upper molar contains 7 lobes, three 
in the middle which are rather longer than the others, two inside which are 
"Roto aa two ide which are the smallest of all. The two outer 
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lobes are parallel to the inner pair, but intermediate in position to those of 
the middle row. The second upper molar consists of 6 lobes, one of which, 
however, which is external and anterior, is very minute; of the other five 
two belong to the middle row, two to the inner, one to the outer, the pos- 
terior middle lobe having a spur on the outer side ; the hinder upper molar 
has but 4 lobes, two belonging to the middle, and two to the inner row ; the 
hindmost lobe belonging to the middle row is very small. 'Lhe lower molars | 
are nearly uniform in breadth, the first being a little narrower in front 
and consisting of seven lobes, 8 on each side, and a minute additional lobe in 
the middle behind ; the second contains 5 lobes, two on each side, and a 
minute supplementary lobe in the middle behind ; the last molar contains 
4 lobes, two internal, one external, and a minute additional lobe in the 
middle at the back of the tooth ; all these lobes in the lower molars, except 
the small supplementary talons and the hinder inner lobe of the last molar, 
are arranged in pairs, and the inner lobes are a little larger than the outer. 
The following are dimensions in inches and parts of a metre, taken 
from the specimen preserved in spirit and from the skull extracted from it. 
inches. metre. 


Total length from nose to end of tail ............ 8°65 ‘219 
Length from nose to anus, ..........cc..c0esescsevee 4°55 '116 
PEEL RMSE UNE EE E A S EE A TER 4'1 "105 
» fear from — T E A ET DR Mb) “Old 
Breadth of ear,. ‘canoe E Y 014 
Length of Firo foot. (iot fadtudiug claws), — O42 OLL 
» Of hind-foot (ditto), ........... — Od "0225 
» of longest whisker, ......... L3 032 
» Of skull from occipital plans to end of 
IEE THONG, ARIETE 1:22 ‘03805 
Greatest breadth of skull across hi nis — of 
zygomatic arches, . z caasas staan] AEGA '015 
— Length of suture between sal "ones: iel-<uys 94s LM EN '0105 
Breadth of frontal bones between orbits, ..&..... 0:19 '005 
Length of anterior palatine foramina, .............. 0-22 '0055 
»^—of row of upper molars, . T 026 "0005 
Breadth of bony palate between anterior upper 
ERI Si uer wesceofesdecexze yat ees tea eerie 005 '0015.- 
Length of lower jaw from angle to ‘ymphysia 





extremity (incisors excluded),.................. O68 

L4. Et ies to coronoid process,........,......... 042 
“a h of row of lower molars, ........ 0:23 

: mentioned that this ats is s identical wits | 
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from the Asiatic Society's collection, and one of them is Golunda Elliots 
No. 297 D. of Mr. Blyth's Catalogue from Southern India, presented by 
Mr. Elliot. The other, of which the label has been lost, is doubtless 
No. 297 E from Ceylon. ‘These specimens, as already stated, agree very 
well with Kelaart's description of his Golunda Elliott (Mus coffieus),* but, 
as was remarked by Mr. Blyth, they do not agree with Mus hireutus, 
Elliot,f although the specimens from Southern India appear to have been 
sent as representing that species, or at least Golunda Ellioti, with which 
Mus hirsutus was identified by Dr. Gray. 

Mus hirsutus, the Gulandi of the Canarese, is described by Elliot as 
being 104 inches long, of which the head and body measure 6$, and the 
tail 4,°,, whilst the head is only 1,4 in. It is of course possible that these 
measurements were taken from a stretched skin, and that of the tail agrees 
fairly with the form above described, though its proportion to the body 
appears very different. But there are other distinctions; the ears are said 
to be villose, and although the fur is not described, a preliminary list of the 
species of rats and micef in the South Mahratta country is given, in 
which the following are classed as having tuberculated molars and soft 
hairs—Mus decumanus, rattus, anettade (lanuginosus) , golundee (hirsutus), 
oleraceus, rufus, and musculus—and opposed to AM. platythriz and AL, Boo- 
daga said to have tuberculated molars and to be covered with hair and 
spines. 

The original description of Go/unda Ellioti, Gray,§ like too many of that 
author's descriptions, is quite insufficient for determination. Not a word 
is said of flat hairs: the fur is described as “ pale brown, with minute very 
slender, hair pointed black tips." The ears are said to be Y covered with 
short hairs." No dimensions are given. The description 15 included in a 
paper entitled “ Description of some new or little-known Mammalia, prin- 
cipally in the British Museum Collection." In the list of — in 
the British Museum, p. 113, the only specimen of Golunda Elliot: mens 
tioned is stated to be from Madras and to have been presented by Walter 
Elliot, Esq: In this list Mus hirsutus, Elliot, is identified with Golunda 
Ellioti. Itis to be noted that in the original description of Golunda 
Ellioti the habitat was said to be Bombay. Without casgulting the 
British Museum specimens it is impossible to say whether the Kaos 
presented by Mr. Elliot was the original type or not, but to judge from the 


name it probably was, so that there can be very little doubt of the 


* Prod, Faun. Zeyl., l. c. 
x "^ Mad. Jour. Lit. and Sci. X, p. 213. 
, p Tb, Pe 208. 
X D baslerworth'a Mag. Nat. Hist. I, p. 486, 
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identification of Mus hirsutus with Golunda Eilioti; and as the skin sent 
from Madras by Mr. Elliot as a specimen of the Gulendi is identical in 
species with the Ceylon coffee-rat, as well as with the specimen from Sind, 
there is no choice but to follow Mr, Blyth and consider all as belonging 
to one species, until the types can be compared, 
| Judging by the description alone, I should have thought the coffee- 
—rat agreed much better with the description of Mus plotythrix, Bennett, 
which is described as having flattened spines, naked ears, and the tail nearly 
— as long asthe body. The dimensions are smaller: head and body 37 inches, 
tail 3; but the proportions and colouration agree, and the type may not 
E have been full grown. This form, however, is, by Elliot, identified with the 
5 Legyyade, an animal of very different habits from the Gu/andi. 

The question of synonymy must, therefore, be deferred. Meantime, » 
the identification of an Indian rat with the African genus Pelomys is of 
some importance as adding another to the number of generic forms com- 
‘mon to India and Africa, but not known to be represented to the eastward. 
ei Pelomys fallax resembles Golunda Ellioti in colouration, general 
d form, and dentition, but it differs widely from it in its other characters 
T7 and in its habits. Itisa much larger animal, the adult being about 300 
ke -muillemetres [12 inches] long from nose to end of tail. It has a different]y 
os — shaped head,* with the ears much smaller in proportion; the fur of 
= Pelomys fallax is simply described as harsh and finely bristly (hart und - “an 
n. gyrenborerio), so that it probably presents none of the remarkable characters — 2 
—found in Golunda Ellioti. P. fallax is suid to be found in marshy places, = " 
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J— 3 whilst Golunda Ellioti inhabits bushes on hill-sides.t n 5 
Ex. P. 8.—Since the above was in print, I have received from Mr. Fair- — d 
L bank a specimen of the true Gulaadi, brought to him at Ahmednagar by 1.» 


men of the Wadari or tank-diggar caste, the very people from whom Sir 
OX Elliot appears to have procured his specimens, These people hunt and > 
and necessarily know all the species. The animal sent, an adult ag 
Brie specifically identical with the Sind rats and with those am. 

Em. India and Ceylon, so there can no longer be a doubt as to the — 
(3 gropristy of referring all to Golunda Elioti: 'lhe face is not so convex — 
i as in the figare attached to this peper. The measurements are ;— 
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V i. E In the accompanying figure akon from the specimen in spirit after the skull * t 
Eee the convexity of the face is much exaggerated. This is tho * sh 
— anima only, I think. The head in tho adult is very slightly convex, — 
eae t this paper was passing through the press, I also received from Mr, | 
iss E = os Aiz of the mettad, Golunda meltada, Gray, obtained at Ahmed 

ar. ‘The: — edis nd Ellioti that I doubt if tho Sao OR Re 
P9. Morate (potius mettada) tho incisors are not sulcated, the molars d 
Baaai mi palate ia manol brostar thaat di MEE — 
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in. 
Length from nose to insertion of tail, ..................-.. 4:76 
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presented by him to the Indian Museum, also belongs to this species, 


*EXPLANATION OF PLATE X. 


Fig. 1. Head of Golunda Ellioti, Gray, from Sind (the face is represented much too 
convex). 2. Right hind-foot. 3. Right fore-foot (the intermediate tubercle 
should have been drawn further away from the posterior (proximal) pair). 4. 
Under view of tho skull. 5. The skull and mandible, scen from the side. 6. 
Upper view of the skull. 7. Incisors, seen from the front. 8. Molars of upper 
jaw, rightside. 9. Do. of lower jaw, right sido. 


XII.—On the Cyclostomacea of the Dafla Hills, Assam.—By Major H. H. 
Gopwin-Austen, F. R. G. S, F. Z. S, Deputy Superintendent 
d Topographical Survey of India. 

(Received June 24th ;—Read August 2nd, 1876.) 

(With Plates VII & VIII, A, Figs. 1—6.) 
The expedition into the Dafla Hills in the winter of 1874—75 has added 
very largely to our knowledge of the land-shells of that part of India. The 
K line of the Himálayas has been very well worked up to the neighbourhood 
| of Darjiling, and the researches of the Messrs. Blanford and the late Dr. Sto- 
^ liezka have left I suspeqt very few forms undiscovered in that quarter, but 
* from thence to the Datla Hills, a distance of 270 miles, we had received 
— nothing, so that when I found myself deputed for survey duty in these 
yt more eastern hills, I anticipated a goodly haul of molluscan forms, and am 
2 glad to say I have not been disappointed. The present list is confined i 

— he operculated group, numbering some 33 species ; of which 11 are new; 

| d i had been originally described from Darjiling and have their range thus 











hill-ranges south of the Brahmaputra River ; and 3 or 4 are known 


à extend thence to the Shan States in the Irrawaddy drainage-system. 
The list of Helicide will be given in a second paper, in the: prepa- 
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-extended far to the eastward ; 13 are well-known forms in the Khasi and — 
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> ration of which I hope to be joined by Mr. G. Nevill of the Indian Museum, 
Calcutta; and will comprise some 45 species, many of which are new. I 
had ample opportunities for collecting, especially while forest-clad peaks 
— were being cleared for the triangulation. The weather, which during the 
re. whole of January was so very wet as to render the taking of observations 
- for days together an impossibility, was just the kind that was wanted to 
tempt the smaller forms forth from their hiding places in the decaying 
leaves and old tree-stumps. In some of the Khasi and Goorkha men of 
the Survey party I found most energetic and excellent-collectors, who soon ` 
— were as sharp with their eyes in detecting the minute little shells as I 
E myself was. It caused them at first infinite amusement and still greater 
| — euriosity as to what possible use they could be put to: “ Calcutta jada 
ghur ke waste," however, generally satisfied all queries on the subject, and 
a general impression prevailed that we made medicine of them, 


Abstract of Genera. 
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No specimens of either of the genera, Oyathopoma, Georissa, or 1 € ro- 
. which come in on the hill-ranges sonth of the —— ere 


po — ey are apparently absent. 
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CvycLoprmomvs AURORA, Bs. or. 
Agrees with the specimens from Dalingkote, Western Bhutan Dúars. 


ÜYCLOPHORUS Pearsons, Bs. 
Outer Range. 


CYCLOPHORUS FUSCICOLOR, n. sp, Pl. VIII, A, Fig. 1. 

Shell umbilicated, globosely turbinate, covered with a greyish umber- 
brown epidermis, with radiating longitudinal lines of ornamentation, the 
bands of colour rather broader towards the apex, but throughout very 
close together, in some specimens coalescing on the last whorl into a 
uniform dark shade of brown. Spire conical, apex sharp. Whorls 6, well 
rounded, with a single slightly raised ridge upon the keel. Aperture cir- 
cular, sub-oblique, peristome continuous, double, very slightly reflected. 
Within the aperture grey. 

Alt. 1:24, major diam. 2:30 inches. 

Has.—Datla Hills. 

This is a very distinct form allied to C. Henson? from the southern 
face of the Khasi Hills, shewing towards the apex in some specimens a 
tendency to the zigzag painting of that shell, but the uniform, striate, and 
sober colouring of the rest of the whorls is a very marked character. Two 
Specimens have a moderately broad white band on the periphery, owing 
to the abrasion of the epidermis upon the raised ridge of the keel. 

CycLtornonvs EXPANSUS, Pfr. 

Han.—Outer sandstone range. 


CYCLOPHORUS ZEBRINUS, Bs. 
Han.—Outer range,—very abundant. 


Ue CycLoPHORUS (MYXOSTOMA) NIVICOLA, n. sp., PL VII, Figs. 1 & le, 

p. Shell flatly discoidal" openly umbilicated. Whorls 5, with distinct 
E. longitudinal striation, the last well rounded on the periphery, large, the 
E. 3 rest rapidly decreasing, covered with a thick epidermis, colour dark brown- 
jv m umber. At half the circumference from the apex fine zigzag pale ochreous 
markings ornament the upper surface; these widen and are arranged closer 
2 gett | the apex, which is pale; a black band on the periphery is bounded 
pale narrow one. Spire slightly raised. Suture deep. Aperture 
e, very slightly descending, circular. Peristome thickened, double, 
ected, with a small re-entering notch near the suture. Operculum cor- 
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Han.—Datla Hills. 

This form is a representative here of the Ceylonese C. Bairdit. A 
variety of the same size but plain, with pale band on the periphery, on 
Torüpütü Peak. Small (major diam. 0'65 in.) varieties also oceur, both 
ornamented and plain; the latter are very similar in size and light ochreous 
colouration to ©. ravidus of the Nilgiri Hills, but the former have fine 
zigzag markings and a single black band on the periphery. - 





9 
. 

" LAGOCHEILUS TOMOTREMA, Bs. 

f è Has. The Tanir ridge and Torúpútú Peak, —not common. 
PTEROCYCLOS PARYUS, Pearson, 

Has.—Shengorh, Tanir ridge, and Torüpütü. 


E — — 
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PTEROCYCLOS MAGNUS, n. sp., Pl. VII, Figs. 3, 3a, & 35. 

This shell is similar in form to P. parvus, only that the winged por- 
tion of the peristome is far more fully developed and folded round into a 
perfect, largely developed tube with its internal orifice just within the 
aperture, the inner lip being deeply notched to give room for it. The shell 
is ornamented with a single black peripheral band and with minute trans- 
verse brown zigzag markings. Apex very flat. Whorls 5, rounded. 
| The largest example measures—alt. 0:26, major diam. 0:95, minor diam, 
0:75, apertural tube 0:20 in. ! 

Has.—Very common in the outer sandstone range, Dafla Hills. It 
is also found on the northern side of the Nágá Hills, but has hitherto never 
been separated from P. parvus of the Khasi Hills, of which it may be said to 
be a more developed form, with stronger affinities to the genus Spiraculum. 
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SPIRACULUM HISPIDUM, Pearson, var. MINOR. S 

A | Han.—The outer ranges near Dihiri Parbat. Agrees precisely with. — 
Ê from Teria Ghat. It is curious, however, to note that the large - E i 
ety does not occur here, but that its place is occupied by another * EE 4 


| equally large, which I next describe. | 


f 
x 
"SPIRACULUM NEVILLI, n. sp., Pl. VII, Figs. 2 & 2a. : 
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m Shell discoidal, convexly depressed, widely umbilicated, covered w th RU 

E poet brown epidermis which soon becomes eroded, and I an ir »ipien n 

r : band on the keel in perfect specimens. Spire v ightly raised, 
"suture deep, whorls 5, much rounded, the last descending d 
— aperture. _ The sutural tube is Ps 0°10" in length, 03” be 
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ing angular notch, the outer is similarly notched and then expanded and 
folded into a spout-shaped form.  Opereulum not seen, probably as in jS. 
hispidum. = 
Alt. 0:36, major diam. 1:05, minor diam. 0:92, diam, apert. 0°45 in. 
Han.—Two specimens only were obtained near Dihiri Parbat, on the 
outer sandstone range. = 
This Spiraculum is quite distinct from S. hispidum, for which T 
mistook it when found, and consequently omitted to search for more 
examples. In the form of the sutural tube it most nearly resembles 
S. dvanum, W. Bif., thus differing very considerably from S. Aispidum, 
in which that part is broad and curves quite over and across the suture in 
well-grown shells (pl. vii, fig. 4). The most notable point of difference, 
however, is the expansion of the outer lip into a tube-like process, in which 
respect the species shews its very close affinity to the genus Pferocyclos. 





Arnvcxvs KHasraccs, G-A. 

Has.—One specimen of the true typical form was found in the Yétay 
ravine, Dikrang Dhún. 

^ 

Arvcxus KHASIACUS, var. 

The rest of this type from other parts of the hills, however, differ from 
the Khasi form, in the ridge in front of the constriction being single, 
and the peristome more thiekened and refleeted. — But in size, sculpture, 
and the short thickened suturaltube, as well as in the operculum, no change 
is to be detected. 

Has.—Valley of the Dikrang and Borpani. 


N ALYCJUS CRISPATUS, G-A. 
Hap.—aA conical form of this shell was obtained in the Burroi gorge. 


ae Arxcxvs TukoBALDI, Bs, var, Pl. VII, Fig. 10. 
! Is of the same form ifs A. Theobaldi from Cherra Poonjee and the Garo 
— — —Hills, only that while the operculum in the latter is exceedingly closely wound, 
E — quite smooth in front, and black (and I have examined some dozens of shells), 
in the former the concentrice whorls are wider apart, have a central 
YA i The ribbing of the swollen portion 







ere is, moreover, a slight difference in the contraction. | p 
.ef. the whorl near the umbilieus, but I hesitate to separate two such —— 
clo e forms, notwithstanding that if dozens of each variety were thrown 
together, they might all be resorted without a mistake, and I have 
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& large series. It has yet to be decided what points are to be considered 
of sufficient weight in separating these forms from one another. We 
must wait until the whole area has been worked, and the points of 
difference, however small, all noted, when we shall then be in a position 
to reduce species or to arrange slightly divergent forms around their 
nearest and most abundant and widely spread ally. As far as my 
experience goes, they never remain constant over very large areas. 
Han.—The above shell was obtained on the slopes of Tortipati. 





Anyezxus Bunrti, G-A. 

= Han.—This shell, of which I previously possessed a single specimen 
i only, found by Mr. J. Burt in the gorge of the Barowli river a short 
f - distance to the west, proved to be abundant on the outer sandstone range 
about Dihiri Parbat, the Burroi gorge, Ke. 

A variety of it, which is much larger and more depressed in form, but 
which in the erenate peristome and in form of constriction is the same, 
occurred in the valley of the Dikrang and in the Yetay ravine, This 


$ variety measures in alt. 0'18, major diam, 0'25. in. 

IT " 

ALYCJXUS NOTATUS, n. sp, Pl. VII, Figs. 9, 9a, & 9b. 

: Shell globosely turbinate, narrowly umbilieated, of solid form, white, 


distant strong costulation on the upper whorls, close and fine ribbing on 
swollen portion of the last. Spire conoid, suture fairly impressed. Whorls 
11, closely wound, the last swollen, then sharply constricted, and again 
i enlarged and descending, tbe expanded portion being marked with deep - 
fold-like furrows. Sutural tube moderate, aperture oblique. Peristome 
very thick, distinctly treble in full-grown shells, outer layer terminating 
| _ just behind the aperture, the inner continuous, the two outer much reflected. 
* near the umbilicus. Operculum smooth in front. " 
- * Alt. O14, major diam. 0:17. in. | t 
0 Han.—On the slopes of Torüpátá Peak at 3000 feet, about 15 speci- —" — 
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tion the ribbing is very fine and close. Spire conoid, apex blunt, suture 
impressed, the sutural tube moderate. Whorls 4, the last swollen, then 
constricted, and enlarging again into a well-raised ridge, which terminates 
below on margin of the peristome, it then descends and expands considera- 
bly with four deep longitudinal plications.  Peristome single (no sign of 
the usual outer margin), continuous, with five plications on the outer mar- 
gin, the lower margin recurved. Aperture oblique. Opereulum multispiral, 
horny, with a large dise-like boss in the centre front side. 

Has.—Tortipaiti Peak, 7000 feet. 

The nearest form to the above is A. digitatus, H. Bif., described 
and figured in J. A. S. B., Vol. XL, 1871, from Darjeeling, but the 
duplicate peristome in that shell is conspicuous and forms a well-defined 
sharp edge where the expansion and plication of the inner lip commences. 

* By the operculum alone it can be at once distinguished, and it is besides 
a much smaller shell. 

A dwarf variety occurs on Shengorh peak only 0:09 in alt, not so ex- 
panded near the aperture, and with the plication less developed. On the 
Tanir ridge at 4000 feet, the same shell, of ordinary size and with the same 
character of the aperture, occura shewing an interesting and gradual change 
in form ; the opereulum is also different, being pale coloured, multispiral, 
and flatly concave in front. This form is in this respect much nearer to 
A. digitatus and might be separated under the title sub-digitotus. 


Anyexvus MUTATUS, n. sp, Pl. VII, Figs. 11 & ile. 

Shell sub-turbinately depressed, openly umbilicated, fragile, covered 
with a scabrous dull ochreous epidermis, which peels off im old shells, very 
regularly and strongly striated throughout, the ribbing- on the last whorl 
very fine. Spire sub-conoid, apex rather blunt, suture deeply impressed. 
Whorls 4, rounded, the last swollen, moderately constricted, then again 
expanded and crossed by two ridges, the last of these not extending all 
round the whorl. The constriction very regularly ribbed. Sutural tube | 
short, thickened at the bfse. Aperture oblique, circular. Peristome double 
but closely united, very slightly reflected. Operculum multispiral, the 
edges of the outer whorls in high relief so as to form a deép cup-like 
hollow in the centre. 
ne” Alt. 0°10, major diam. 0:20, sutural tube 0:055 in. 
| | Hazm—On Torüpütü, Tanir, and Shengorh Peaks, at 6—7000 feet 
elevation, in the dead leaves and moss about the roots of the forest trees, 
a I found about a dozen. The E at ani time was covered with snow, 
| “so that i cold work hunting for them. 

E ihid Egg dm interesting ally of A. Khħhasiacus, from which it differs 
E _in its thick well-ribbed epidermis, but more especially in the very different 
a4 r3 - 
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Form of the operculum, which in Ahasiacus is quite smooth and concave in ch 


front. It is also a smaller and more delicately formed shell. 


Atyexus (Driomyx) onarmiccs, Blf., var. 
Has.—Both in the Dikrang Dhún and on Torúpútú Peak. 


ALYCÆUS (Dromyx) URNULA, Bs., var. 

Higher in the spire, aperture proportionally larger; whorls more 
rounded, sutural tube only one-fourth the length, and the ribbing much 
less fine on the swell of the whorl—differences which by some would 
be considered quite sufficient to warrant another name being given to this 
| Dafla form. Five specimens were found all possessing the above character, 
— 80 it would appear to be quite constant. 





DiPLOMMATINA POLYPLEURIS, Bs., var. e 
Han.—Borpáni, Sújúli, and Dihiri Parbat on outermost range. 


DIPLOMMATINA POLYPLEURIS, var. MINUTA. 
Han.—Shengorh and Torápütü Peake. 


DIPLOMMATINA SEMISCULPTA, W. BIf. 
Hans.—Borpani and Dikrank valley,—a good many specimens obtained. 


DrirLowMwaATINA ÁvsTENT, W. Bif., large var., Pl. VII, Figs. 8 & 8a. 

Shell dextral, ovate fusiform, moderately thick, pale horny. Sculp- 
ture very fine, almost disappearing on the two last whorls. Sides of spire 
moderately flat. Whorls 7, penultimate and antepenultimate the largest, ^ ——— 
La the last asceffüing slightly. Constriction in middle of aperture, whichis — 
- — -eircular and vertical; columellar margin rounded, tooth moderate. Peris- 
V. ke" pr simple, double, Father strongly formed, the inner lip continuous. 
| Alt. 0°15, diam..0°70 in. T rt 
ad Se -Hazs.—Low down on the left bank of the Dikrang river ;—about * d 
— dozen were found. Bi.” 
E This thell is very similar in form to D. Austeni, W. BIF. — the an 
i Hills, but it is much larger, that shell only being 0:90" in length, and - * & ; 
E io last whorls are not so smooth and shew slight traces of scul] ture, ——— 
at Hh two aro fo low to e wearin. — 
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TINA Howen, n. sp, Pl. VII, Fig. 6. 
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with sides rather flat, penultimate and antepenultimate whorls about equal, 
the last whorl has the constriction in the middle of the aperture, and ascends 
to it. Aperture vertical, columellar margin angular below, the tooth well | 
developed and placed low down; outer margin rounded.  Peristome thick, i 
double, both lips continuous and well reflected on outer margin. | 
Alt. 0:24, diam. O'14, diam. apert. 0'OS in. 
Haz.—In, forest on the peaks of 'lorüpütü and Shengorh, very 
abundant. 
This species is conspicuous from its large size and tumid flat-sided 
form. I have named it after Lieut. H. Home, R. E., who, with his company 
. of Sappers, rendered so much assistance in clearing the peak on which 
I first found this shell; and it is with feelings of extreme regret that I 
have to record the death by sun-stroke a few months after of this able, 
zealous, fine young officer. 


Eg | . 

DIiPLOMMATINA LEVIGATUS, n. sp, Pl. VII, Fig. 7. 

Shell dextral, tunsidly fusiform, colour pale horny, very smooth through- 
out, slight close colouration on the four apical whorls. Spire rather rapid- 
ly diminishing towards the apex, this is rather sharp in some specimens. 
Suture moderately impressed. Whorls 7, antepenultimate the largest and 
swollen, the penultimate constricted in front of the aperture, the last 
ascends but slightly and is puckered on the posterior margin, corresponding 
with the angular projections of the outer lip. Aperture vertical ; peristome 
solid, double, the inner lip continuous, circular, the columellar process or 
tooth moderate, the outer lip with an undulating margin, square below, 
with angular projections, two below and one on the upper outer margin. 

Alt. 0:15 in. 

Has.—The Dikrang valley, Dafla Hills. * 

Thisis a very distinct form from any I am acquainted with : the waved 
margin and angular expansions on the outer lip are its most peculiar cha- 
* racters, and mark at once its distinctness. 

." 
PUPINA IMBRICIFERA, Bs., var. 

1 Haz.—Datla Hills. The small variety like that of the Naga Hills. 
x Only two obtained, the shelf appearing to be rare on this side. ; 
E 
ls: SrREPTAULUS BLANFORDI, Bs, Pl. VIII, A, Figs. 2, 3, & 4. ¢ 
Hanu.—Harmutti, the Tanir ridge, and Dikrang valley; one only from — 

70 et.—an abundant shell in the low ground. EM 
m. typical form ranges from 1000 to 4000 feet as a rule, There uc 


1 
* he 7 


however, two other forms, one of which has been alluded to by Mr. W. T. 
ford in his paper on the ‘Classification of the Cyclostomacea of —— 
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Eastern Asia’ (Ann. and Mag. Nat. Hist., June fSo4). and considered by 

him to be perhaps worthy of specific distinction ; in this (which I distinguish 

as var. a) the internal tube opens in the peristome outwards, with no 

tendency to form an external sutural tube: of it I obtained three fine 

specimens on Shengorh Peak, where it was associated with the other 

forms, In the other (var. 8, or var. tubulus), which was only obtained 

in one locality at 5000 feet on the flanks of Torúpútú, there is a still 

wider departure from S. Blenfordi, Bs. ; the internal tube passes out just 

behind the peristome, almost in the same way as in -aphaulus chrysallis, ` 

Bs., and is directed upwards for about 0'05” of an inch. "These differences 

are very remarkable, occurring as they do in distinct species from Malayana, 

and I-should be inclined to consider them worthy of specific titles were the 

habitats of the two forms wider apart, but both occur together, and in no ~ 

other point of structure can I detect any constant difference. TI at first 

thought that var f£. was more tumid and depressed and that it kad a more 

developed aperture, but similar continuous, thickened, circular peristomes are 

to be found among the normal forms, when a large series is examined; and 

the same holds good of the external shape. I am sorry that I had no oppor- 

tunity of examining the animals of these three forms: some considerable 

modification of parts must surely be required to produce the very great differ- _ 

ences in the length and direction of this tube-like process near the aperture. 
Particularly fine examples of S. Blanfordi were found, as much as 

0:43 in length and 0:28 in. in diameter. 










Kk 

& 

MEGALOMASTOMA PAUPERCULUM, Bs. 

" Hazs.—Shengorh Peak and Torúpútú. This form was found at all the 

| js higher elevations, whereas I did not obtain a single example that will assimi- 

fan. late with M. funiculatum from Darjeeling, either in form or colouration. -~ E^ 

A  "MEGALOMASTOMA TANYCHEILUS, n. sp., Pl. VII, Fig. 5. A P 

— — Shell cylindrical, turreted, solid, pale ochreous, sometimes with a tinge — ^" — 
— rather strongly and diagonally striated, Spire straight, sides "d 

* í 


r parallel, apex conoidal, suture shallow. Whorls 9, with very slight -= | 
— Jof side. Aperture vertical, large, and circular, the peristome — A e 
1 us, very largely developed, thickened, and expanded ; at base of the — ^ 5 
t whorl i is a strong keel which terminates above near the centre of ap Lu 

0; oereulum composed of several horny layers, which appear to bo formed v je n 
| slowly E — on a line radiating from. ~ — 3 
1. 1:20, diam, 0°35, dii apert. (peristome included). 0:32 in 


J a 4 — ikrang valley, low down, ranging up to about 2: 
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This shell is a muh wider departure from the Darjeeling form first - 
described by Benson, M. funieulatum, which is so much more tumid, shorter 
imspire, of a dark purplish brown colour, and never has the peristome so 
broad and thickened as in this species. JL pauperculum is intermediate 
between the two. 


Pomatiag HiwAaLAYAN m, Bs. 
Han.—Torüpütü and Shengorh Peaks. 


PoMATIAS PLEUROPHORUS, Bs. | 
Han.—Very fine specimens were obtained at the village of Pachitah 
(Camp 7) ; it was also got at Harmatti. Alt. 0:32, diam. 0°17 in. 


PowarrAs GRANDIS, n. sp, Pl. VII, Fig. 13. 

Shell dextral, perforate, turreted, rather swollen below, solid, with 
moderately strong close costulation throughout, smooth on the penultimate 
whorl above the aperture, very close tine ribbing behind the aperture ; covered 
with a thin epidermis ; grey corneous or pale ochreous, Spire rapidly decreas- 
ing to apex. Whorls 9, slightly, convex, the last rounded below. Aperture 
f vertical, circular. Peristome double, thickened, reflected, continuous, slightly 

angular at upper outer margin. Operculum thin, horny, indistinctly spiral 
in some specimens. 

Alt. 0:55, diam. 0°20, diam. ap. 0°17 in. 

Han.—Shengorh Peak, rather abundant in moss on rocks. 

Its very large size distinguishes it at once from P. himalayane@ and P, 
oleurophorus, but it also differs in its more tumid form, the greater num- > 
ber of its whorls, its rounder aperture without the distinct small notch, and 

- in not being so strongly costulated. 





a 


The three following species were found as far back as 1566-67, 

— while the survey of the Khasi and Garo hill-ranges was in progress. I was 
in hopes that Mr. W. T. Blanford, who has described so many species of Y 

| the same genus, would have been able to publish these also, but his hands: i 
E have been so full since then. with the large and very important collectiong | 
from Abyssinia and Persia made by himself, and more recently with those 

i = from Yarkand, together with the ordinary work of the Geological Survey, m 
— that they have been laid aside. Of two of them years ago I prepared. 
“figure _ which are now introduced to complete Plate VIII, A. All three 










| arer ed to Cyathopoma—a genus whieh has not before been recorded 
| - from this part of India. In form these eastern species assimilate wit 
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some from Southern India; but it is interesting and important to note 
that as regards the operculum there is a distinct departure, the former 
having this appendage very similar to some A/yewi of the same province, 
I, however, consider them nearer to Cyathopoma than to any other genus, 
and it is not desirable to separate them until something more is known 
of the animals. 

1. OCraTHOPOMA JAWAIENSIS, n. sp. Plate VITT, A, Fig. 6. 

Shell narrowly umbilicated, turbinate, covered with a dark umber epi- ^ 
dermis. Whorls 44, well rounded, with four well raised longitudinal ribs 
on the last, three shewing on the whorls above. Spire conical, apex 
papillate. Peristome simple, lip thin ; aperture circular, the lirate ribbing 
extending up to the peristome so as to give it on the exterior margin an 
angular outline. Operculum pure white, situated close to the margin of 
i the aperture, deeply concave in front, many whorled, with a small dark spot 
| in the centre. 

Alt. 0'07, major diam. 0:06 in. 

The animal has long pointed pale tentacles, with the eyes on the upper 
outer basal margin (fig. 6 c having been drawn from a dead specimen, the 
tentacles are represented in a contracted condition). "The labial ribbon 
(fig. 6 5) is very similar to that of Dip/ommatina, all the teeth being five- 
cuspid in the usual arrangement 3—1—3, with the central rather broad. 

» Han.— This little shell is very abundant in the woods close to Jawai 
among dead leaves, and I found the first specimen close under the Dak 
" bungalow at that place. "The very white operculum with the dark central 
| spot contrasting with the dark colour of the shell is a very conspicuous 
— character. 

= Inthe Nágá Hills I afterwards obtained a slightly larger form to 
v which the above description would apply, only that the opereulum is not 80 
—— deeply concave andis situated well within the aperture, whereas in several -i 
dozen specimens of Jawaiensis examined the position of the operculum is — * | 
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2. GyaTHOPOMA NrviLLI n. sp, Plate VIII, A, Fig. 5. mE 
Shell elongately turbinate, very closely umbilieated, covered with an - EN A 





| Givaceous epidermis, Whorls 5}, rounded, with four well marked spiral ribs ——— 
and one basal near the umbilicus. Apex blunt. Aperture rounded, peris- — 
_ tome simple, continuous, very slightly thickened and reflected, - erculum = 
well within the aperture, slightly concave, minutely multispiral, witha 
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Han.—Khási and Nágá Hills, in damp situations among decaying __ 
vegetation at about 4000—5000 feet, not by any means abundant. Tatfirsp 
considered it to be a Jerdonia, from its remarkable similarity in external form —— — 
to J. trochlea, Bs., from Southern India, but on comparison of the opercula 
I found a considerable difference. It is a smaller shell than J. trochlea. , 





3. CxarmoPOMA GAROENSE, n. sp. 

Shell openly umbilicated, turbinate, white, multilirate. Whorls 5, well A 
rounded; there are six well marked longitudinal ribs on the last whorl, 3 
the interval between the 4th, 5th, and 6th being wider than that between 
the ribs above. Succeeding these below near the umbilicus can be counted- 4 
eight very close lines of ribbing; the whole surface between this ribbing is E 
sharply and regularly striate, giving it rather a lace-like appearance. Spire t 
conoid, apex high and papillate. Peristome simple, quite circular, single. y 
Operculum exposed in front close to the margin of the aperture, multispiral, 
flat in front, thick and shelly in appearance. Animal not observed. 

| Alt. 0:08, major diam. 0°09 in. 
Han.—It was first taken on limestone rocks in the South Garo Hills, 













and was particularly abundant at Rywuk on the Sumessary river in the 
limestone cliff on the left bank of the river; it must extend all along the 
southern face of the hills with the run of the Nummulitie rocks, for I have 
two specimens in my collection from the South Jaintia Hills, C. Garoense 
is very like the South Indian C. Deccanense, W. Blf., in the sculpture and "d 
position of the operculum. 4 
No species of Cyathopoma have as yet been obtained anywhere to t 
the north of this line of hills, not one occurred among the large collection 
of shells made in the Dafla Hills, the most eastern part of the Himalayan 
__. range that has as yet been explored. 
| 
n. EXPLANATION OF THE PLATES. 
* Plate VII. 
Fig. 1. Cyelophorus nfvicola, n. sp., nat. size, 
-È " 2. Spiraculum Nevilli, n. sp., nat. size. 
Y NL. on 3. JPterocyclos magnus, n. sp., nat. size. . 


ELT nra, Spiraculum hispidum, Bs., sutural tube, nat, size. 
Ev. = p 0. Mergalomastoma tanycheslus, n. Sp, nnt. Size, 
Diplommatina Hometi, n. sp, enlarged. 

levigatus, n. sp., enlarged. 

Austend, BU, largo var., enlarged. 
Alycous notatus, n. sp, enlarged. 

Theobaldi, Ba., var., the operculum, enlarged. 
mutatus, n. sp., enlarged. 
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= o» MÀ. Pomatias grandis, n. sp. slightly enlarged. 
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Fig. 1. Cyclophorus fuscicolor, n. sp. 
* 2. Streptaulus Blanfordi, Bs. (the shorter line shows the height of the aper- 
ture, the longer, the length of shell). 

VAT. a. 

var, B. (tubulus.) 

» 6. Cyathopoma Nevilli, n. sp. 

" 6, 6a. Jatcatensis, n. sp. 

^ 65. panes labial ribbon. 

» 6c. —— — — head of animal shewing position of the eyes 
(the skotch was taken from a specimen after removal from its 
shell, the tentacles are thereforo much contracted). 

= T. Carychium Indicum, Bs. 

" — — Khasiantm, G-A, 






































esoriptions of some new Land and Freshwater Shells from India 
and Burimah— By W. THEOBALD. 


(Recd. Juno 4th ;—Read July 7th, 1875.) 
(With Plate XIV.) 


SESARA HUNGERFORDIANA, n. sp, Pl. XIV, Fig. 1. 
- Testa lenticulari, imperforata, cornea, confertim transverse striata, ad t 
—^ apicem obtusum et umbilicum circa lævigata. Anfractibus sex lente eres. | 
; . centibus, ultimo acute sive filiforme carinato, et ad aperturam (per anfrac- 
tus ultimi dimidium) descendente. Apertura fere verticali, marginibus callo 
—denuissimo junctis. Labio incrassato, dentibus tribus aquididanlilid instruc- — 
to, dente interiori libero, ceteris callo brevi junctis. . S Truk 
— Lat. major 11:00, lat. minor (?) 11:00, alt. 5'50 mm. ! 
Habitat ad * Mizan-toung’ prope ripas * Salwin' fluminis — QW 
* Martaban! haud procul a Maulmein. : 
T. i ; interesting addition to the Sesara group was forwarded to- me by | 
o» rs Hungerford from near Maulmein. It recalls Z. Aétaranensis, Th. but —— 
differ: in its descending last whorl, and in its teeth, which are larger and | 
$ tig “more equal, whilst the callus uniting the two outer ones is less develo} - 


ET e à in that species, in which it constitutes a horse-shoe-shaped f ilet. To ra 
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: —— | e specimens the shell may be — as ‘it is a thin callus- ml, ly w t 
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filiforme carinato, non descendente. Apertura fere verticali. Dabio sub- 
incrassato, sinuato, dentibus nullis instructo. 

Lat, maj. 11:60, lat. minor. 10°80, alt. 4:80 mm. 

Habitat in valle luminis * Salwim haud procul a Maulmein provincia 
Martaban. 

The exact locality where I procured this species I do not know, beyond 
that it was neas the Salween. It is interesting as the simplest form of the 
group to which it belongs, having no teeth and rather feeble striation. Its 
habit, however, is quite that of a Sesara, and it comes from what is almost 
the headquarters of the group in Burmah. 


Cornasta BouRDILLONIT, n. sp, Pl. XIV, Fig. 3. 

Testa conoidea, obtecto-perforata, carinata, tenui, polita, albida, trans- 
lucente, sub epidermide pallide straminea et decidua lineis. exilissimia flex- 
uosis spiraliter ornata. Anfractibus 44, celeriter crescentibus, ad apicem 
mammitlatum paullo convexis, sed ultimo supra planato et circa umbilicum 
paullo inflato. Apertura magna subquadrata ; marginibus simplicibus 
callo tenuissimo junctis. 

Diam. maj. 954, diam. mint 19:5, alt. 44S, aperture alt. 16:0, ejusdem 
lat. 14:0 mm. | 

Hulbitat montibus in umbrosis provinciá Travankor haud procul a Tre- 
vandrum Indid Australi, teste F. Bourdillon. 

A few dead examples of this handsome and evidently arboreal species 
have reached me through the kindness of Mr. Bourdillon, after whom I 


have named it, and to whom I am indebted for a small collection of shells | 


from the same locality. Among these were Cyclophorus d iligiricus, Catau- 
lus Calcadensis, Myxostoma deplanatum, Micraulax scabra n. sp., Ditropis 
plenogbis, Mychopoma hirsutum, the recently described Heniplecta Beddomet, 
Rotula indica (a large form of 28 mills and a small stout form of 17 
mills), R. Shiplayi, Sitala apicata, a single reversed arboreal JZelix of the 
albizonata type (Geotrochus Calendensis), a Glessula which seems a mere 
variety of G. parabilis, a®stouter form with more arcuate columella (pro- 


tg bably G. Deahayestana), and à small species not determined, a Streptaxis, 


and ZZepalus Travankoricus, n. sp. 
i : MicraAtLax, subgenus novum. 1 


Cyclophori Aabite planorbulari, testa su lco. brevi intus instructa, 


MICRAVLAX SCABRA, n. sp, Pl. XIV, Fig. 4. 


> * 


late et profunde umbilicata, et sulco. haud profundo et valde | 
nicuo intus instructa, linea parum elevata externe notato, Anfractibus 
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4—4} converis, ultimo subinflato, celeriter crescente, et ad aperturam non 
i descendente. Epidermide scabra, juxta aperturam corrugata, Apertura 
y parum obliqua, subcirculari, breviter adnata. Operculo ? 
Lat. major 14-20, lat. minor 12-00, alt 6:20, aperture lat, 6:00 mm. 
Habitat montibus in umbrosis provincie Travankor Indid Australi, 
teste F. Bourdillon. 
This is a very interesting section of the planorbular Cuwelophori, unit- 
ing the Myrostoma type with the turbinate ZLegocheilus. The canal of 
Cateulus is merely, it would seem, a more highly developed and specialised ~ 
representation of the shallow groove in this species. 


Hararnus TaavAwNKORICUS, Th., Pl XIV, Fig. 5. 

Testa turrita, anguste umbilicata, tenui, translucenti-cornea ; epidermi- 
de sericea. Anfractibus 5 valde convexis. Apertura verticali, quadrato- 
ovata, marginibus simplicibus, aliquando callo tenui junctis ; labio ad 
|o umbilicum paullo reflexo. 

Alt, 6:5, lat. 3-9, aperture alt. 2:2, ejusdem lat. 1:5 mm. 

Habitat montibus in umbrosis provincie Travankor Indid Australi, 
teste F. Bourdillon. ^ 
j It has been suggested that this i is nothing more than the young of 
| Citoulus Calcadensis, numerous specimens of which were forwarded to me 
d ‘at the same time, but it differs from the young of that species when of the 
‘Same size, as was seen from numerous examples. Two specimens only of 

the present form were found, both dead shells, but in fair condition. "The 
form of the mouth is peculiar and the silky lustre of the epidermis also. C 


SPIRACULUM DHAMOENSE, n. sp. ER 
"c Testa depressa, aperto-umbilicata, Apice elevatiusculo, sutura profun- t. 
ER ¢ a , anfract. 43 convexis, ultimo juxta aperturam parum descendente. Epi- i v 
— ide tenui, leviter striata, vix scabriuscula. Colore corneo-albescente, wd 

å mediana cincto, strigisque castaneis fulguratis picto, superioribus 
ariora autem (sive subfascialibus) angustis. Aliquando unico- 
lo re, corneo-stramineo. Apertura obliqua magna.  Peristomate duplici, — 
f * à ad Suturam angulato-inciso ; extra alam linguiformem subtu A 
ontalen adnatam formante. Tubulo suturali recurvato ab a 
distante. pu 
| Diam. max 11:00, diam. min. 8:50, alt. 5°50 (-oris diam.) apertura —— 






























"oro Bhamo valle Iravadi Regno Burmanico. 
Er of this interesting form is S. Avanun, W. BL, which 
the re — to ie enira 






"Þr 








1876.] Freshwater Shells from India and Burmah. 187 


the peristome is vertical, not as in the present species horizontal. The 
colouration, too, is peculiar, the fulgurate stripes above the peripheral band 
being much more open or more obtusely bent than in the narrow or more 
acutely angled bands below it. 


SPIRACULUM BITURIFERUM, n. Sp. 
Testa depressa, late umbilicata, apice depresso, sutura profunda, an- 
Sract. 5 convexis, ultimo prope tubulum paullo ascendente, inde descendente. 
Epidermide scabriuscula spiraliter striata; colore albido, transverse viæ 
subfulgurate castaneo strigato. Perist. simplici, expansiusculo, recurvato, 
prope suturam alam formante, tubulo brevissimo sursum spectante instructo. 
Tubulo suturali recurvato ab apertura 8 mm. distante. Apertura obliqua. 
Diam. max. (peristomate incluso) 18:30, diam. min. 14-00, alt. 7:00, 
apert. 7:80 mm. 
Habitat prope Bhamo cum precedente. 
This remarkable species differs from most others in possessing a dis- 
tinct tubular wing at the mouth which somewhat recalls the same feature in 
. Pt. Albersi, only the tube is more free and open. The only other species 
. possessing a second tube is S. Mestersi figured in the Conch. Indica, PL V, 
Fig. 1, but not described. In that species, however, the last whorl towards 
the mouth is free and the peristomial tube less complete though longer 
than in the present form. 


STREPTAXIS ROMBAX, Bs, Pl. XIV, Fig. 6. 
I give an excellent drawing of this species kindly furnished to me by 
Mr. W. T. Blanford. The species was originally described as Melis bombas 
from an immature specimen, The adult now figured was from the vicinity 
of Maulmein. 


AwxrnrpnoMUsS THEOBALDIANUS, Bs, Pl. XIV, Fig. 8. 


ua A figure is here given of a perfect example of this rare shell, which 
A was described by Benson from an imperfect example. 

E " = » Grornocnus Carcapensis, Beddome, Pl. XIV, Fig. 7. 

c -  — I also figure a specimen of this species (Beddome, J. A. S. B. 1870, 


—— p.18) forwarded to me by Mr. Bourdillon from Travankor, It is slightly 


—— — apertura alt. 11:00, ejusdem lat. 5:00 mm. 
CR 
ES Unto Foorkr, n. sp., Pl. XIV, Fig. 9. | 
- esta elongata, rotundato-quadrata, valde inequilaterali ab umbonibus 
ngulata, et infra et antice valde compressa, concentrice striata et postice. 






h^ smaller than the type, measuring alt. 90, diam. major 14:50, minor 12°50, - 
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radiatim striata. — Dent ibus cardinalibus fortibus, in callo costiformi positis, 
in valva dextra duobus alteraque singulis, subverticalibus. | Cicatricibus 
valde depressis. Pallii impressione valde conspicua, 

Diam. maj. 97, minor 40, crass, 25 mm. 

Habitat in Kistna flumine prope * Gutparba falls,’ teste A. B. Foote. 

This shell has its valves divided into two subequal areas by a strong 
ridge running back and down from the beaks. The lower amd anterior por- 
tion is strongly compressed, simulating the appearance of Arca subtorta, 
though there is no true ‘version’ in the valves. The strong cardinal rib 
which supports the cardinal teeth is also a marked feature of this species, 


as well as its radiating stris intersecting the concentric lines of growth. 


Unfortunately the beaks are much decayed in my two specimens and their 
sculpture wholly effaced. 
I am indebted to my colleague Mr. Foote for both shells collected by 


him at the * Gutparba’ falls, 


Pisrpivw BOMBAYANUM, n. sp. 

Testa subovali, tumida, tenui, ineqguilaterali, postice rotundata, viz 
truncata ; antice rotundata elongata ; exilassime et confertim concentrice 
striata; dente cardinali minutissimo ; dentibus lateralibus in calva dextra 
geminis, in sinistra autem singulis. 
| Lat. 4:30, alt. 3°70, crass, 2:70 mm. 

Habitat in Indic — regione ** Western Ghats diota, testa 


W. T. Blanford. 
I have long had specimens of this shell from Western India, and it is 


the same as that mentioned by Mr. Nevill when describing his P. Clarkea- . 
num (J. A. S. B., 1871, Part II, p. 9, Pl. I, Fig. 4). The subangulation 


mentioned by Nevill is more discernible in young shells than in adults, 
which are ‘symmetrically rounded. This species is extremely closely allied 


to P. Clerkeanum, but is more convex posteriorly. By an inadvertence of 
the. . describer the posterior side of P. Clarkeanum is described as the - 
longi r instead of the anterior as correctly shown fn the figure. 


A PrsrpruM pee; n. sp. 


Bk miento. * 


Boer 3:60, alt. 3°50, crass, 2:20 mm. 
h patat prope Rurki. 


cU 


apo Aes of this species. was communicated to 











1876.] J. Wood-Mason— Descriptions of new Species of Panesthia. 189 


PISIDIUM ATKINSONIANUM, n. sp. 

Testa subovali, vix tumida, inequidaterali, antice elongata, utrinque 
rotundata, tenui, pallide cornea, concentrice striatula, et lineis paucis (4—5) 
incrementi fortioribus signata, 

Lat, 3°30, alt. 2:70, crass. 1:80 mm. X 

Habitat ad Tonglu in Sikkim ad 10000 ped. alt., teste W.S. Atkinson. 

Compared with P. Bombayanum this is a smaller, flatter, and less 
inæquilateral shell. My specimens were given me by Mr. H. F. Blanford, 
who received them direct from the discoverer. 





ou 


XIV.— Descriptions of new Species of Blattide belonging to the Genus 
Panesthia.—By James Woonp-Masos. 
PANESTHIA MONSTRUOSA, n. &p. 

Ingens, aptera, aterrima, nitida. Corpore erassissimo. — Tegumento 
valde indurato.  Pronoto in maribus valdissime, in foeminis modice, inzequali 
et impresso; bitubereulato ; incisura profunda, lata, medio recta et linea 
elevata marginata, lateribus corwjgera, cornubus in mare magnis, in femina 
modicis, reflexis, apice plicatis. Abdominis segmentis basalibus infraque 
supraque sparsim minute punctatis, ultimo laminaque supraanali punetis 
crebrioribus necnon grandioribus conspersis hae postice 5-dentata. Pedibus 
validis, spinis tibialibus fortibus armatis; femoribus anticis trispinosis. 
Long. corporis maris 58 mm, ; pronoti 144, pronoti lat. 19}, incisure lat. 6 ; 
mesonoti long. 9, mesonoti lat. 214; metanoti long. S8, metanoti lat. 23; 
abdom. long. 30, abd. lat. (ad medium) 23. Long. corp. fem. 52. 

Han.—A male and a female from Southern India (R. C. Beddome). 

This fine insect offers a curious resemblance to the Gromphadorhina 

i portentosa, Schaum, from Madagascar. : 


LI 


* PaANESTHIA WALLACEI n. sp. 
; Aterrima, nitidissima» Pronoto ut in P. morione sed nitidiore et dis- 
tinctius crebriusque punctato. Abdomine sparsim punctulato, punetis 





apic versus sensim frequentioribus ac paullo majoribus ; segmento ultimo 

I M integro angulisque posticis vix producto; lamina supraanali 

disco paree fulvo-pilosa, postice rotundata, tota integra, dentibus lateralibus 
nullis; lamina subgenitali confertim grosse punctata, Cercis tumidis, i 

 fulvo-pilosis. Tegminibus alisque pene ut in P. morione j abdominis 
apicem longe superantibus ; venarum omnium parte apicali perspicua utrin- 

54. que pallida, subhyalina ; illorum vena anali recta impressa hyalina, Femo- 

.* ribus anticis basin versus bidentatis. Long, corporis maris, 96) mm., 
. pronoti 9%, pronoti lat. 14, loug. tegminum 40, alarum 35, abdom. 18, - 
.— abd. lat. (ad medium) 16. 
u^ Ww. À 
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Haz.—A single male from Sinkep Island, near Singapore. 


PANESTHTA FLAVIPENNIS, n. sp. 

Aterrima, nitidissima, pulcherrima. Pronoto antice granulato, postice 
medio sparsim, ad latera confertissime, punctato ; aliter ut in P. Javanico. 
Oculis maeulisque ocelliformibus flavidis. Tegminibus lwetissime flavis, 
sinzulis maculis duabus nigris, una parva ad basin, alteraque magna orbicu- 
lari pone medium posita, notatis ; vena anali elevata potius*quam impressa, 
fortiter arcuata ; abdominis segmenti ultimi apicem vix attingentibus. Alis 
apice flavo-marginatis. Antennis apicem versus flavido-annulatis. Abdo- 
minis segmentis dorsalibus punctatissimis ; ultimo laminaque supraanali 
punctis grossissimis: hae margine postico 5-dentata, angulis lateralibus 
latis: illo angulis posticis acutissime producto ; segmentis ventralibus latere 
punctatis, medio vix punctatis; lamina subgemitali conspicua, levi, politis- 
ima. convexa.  Femoribus anticis muticis.  Larvis totis aterrimis. Long. 
corporis d 37—45, 9 43 mm.; pronoti dà 10—13, 9 10}; pronoti lat. 

d 144—173, 9 164; long. tegminum d 29—53, 9 294, 

Han.—Numerous adult and immature specimens of both sexes from 
the Nágá Hills (J. Butler and Godwin-Austen), Brahmaputra Valley 
(A. W. Chennell), and Dikrang Valley (Godwin-Austen). 

PANESTHIA SAUSSURIT, n. sp. 

Q P. mandarinen, Saussure, Mélanges Orthopt., p. 100, Pl. 3, Fig. 23, non p. 40, 
Fl. 1, Fig. 25. 

I have recently received from Johore in the Malay Peninsula a fine 
series of specimens of P. mandarinea, none of which exhibit the least 
approach to the remarkable structure of the abdomen seen in the insect 
described and figured by De Saussure as the supposed- female of it. The 
larvze of P. mandarinea, moreover, are jet-black throughout, while those of 
T. Saussurii are deep black-brown symmetrically variegated with pale test- 
aceous on every part of the body, including the legs, which are ringed, the ~ 

| antenne, which are tipped, and the head, whieh is triply banded, with the . 
^ same colour. A further reason for refusing to accept the insect figured by 
De Saussure on Pl. 3 (op. supra cit.) as the female of the one represented on 
~ PL I isethat the latter is itself also a female, the sides of the pronot 
| the true males of which are produced into huge curved horns each separa 
" from the broad semioval median lobe covering the head by a deep rounded * 
= 4 emargination. 
— Hasr—A single specimen of the male from Sikkim (L. Mandelli), 
This insect having been captured just prior to the last moult, the organs 
of Siga are still in rudiment, and the pronotum is still  non-omarginate. 
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XV.— Fifth List of Birds from the Hill Ranges of the North-East Fron- 
tier of India. 

F Z. S, Dep 

(Recd. September ;—Read Dec. 6th, 1876.) 
(With Plates V, VI, & IX.) 

The present list includes birds principally from the Munipur Hills, 
obtained by Messrs. Ogle and Robert in the field season of 1873—74, by Mr. 
A. W. Chennell in the Eastern Nágá Hills, and by myself in the Khasi Hills 
in 1875. The above-named members of No. 6 Topographical Survey Party 
deserve not only my best thanks but those of all interested in. ornitho- 
logy for devoting so much of their spare time to this braneh of natural 
history. Mr. Robert in particular has added a number of new species by 
his zeal in collecting, and I am glad his name is now associated with ome of 
the most interesting of P birds discovered, vir., a Sphenceichla. All 
the new forms were described in a joint paper by Viscount Walden (now 
Marquis of Tweeddale) and myself, published in *'The Ibis’ in 1875, but I 
have given the descriptions again in full. During the past winter '(1875— 
70), Messrs. Ogle and Chennell have made another collection in the Nágá 
Hills, and we may therefore expect a few more novelties, as new country on 
the eastward has been penetrated and surveyed, and for this purpose many 
of the higher peaks were ascended and cleared. The people (Nágás) have 
been most hostile throughout the season, and as it must have been almost 
impossible for the shikaris to be much about by themselves in the jungle, I 


do not — a very "AA collection. 





Superintendent Topographical Survey of India. 





y AMejoyr H. H. Gopwriw-AvsrEN, F R. G. S, 
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iš The addition of the following 36 species brings up the record from the 
eastern districts and hill-frontier to 528 species, a number which, with so 
many zealous collectors in the party, I trust will be still further augmented 
before the survey is completed. 


> — 
E C . 
v ~ = 
a 16. Hyrornioncuis curcQUERA, Daud. 
. From Sylhet. 


18. Enytinorvs (CrncHwEeIS) PEkrNENSIS, Swinhoe. 
This specimen was submitted for identification to Mr, Gurney, who 
says it is too immature in plumage to enable him to decide whether it is 





really the above or the European species, and who, moreover, doubts the j 
: validity of Æ. Pekinensis. But as birds from the Nágá Hills are far more 
— likely to be similar to those from China, I have given it Swinhoe's title, 
— following Jerdon in his ‘Supplemental Notes to the ‘Birds of India" 
MUT mu — 
. dn ‘The Ibis’ for 1871. - * 
m 


25. ACCIPITER virGatus, Temm. $ ` 
Obtained by Mr. Chennell near Debrughur. 


e 4le. PorroaAkETUS PLUMBEUS, Hodgson. 
die I have a fine specimen, evidently a female, from the Náeá Hills, agree- - 
ing with Dr. Jerdon's description in his Supplementary Notes (op. supra 
cit. p. 336). This was sent for identification to Mr. Gurney, who in reply . 
says—" The ono marked Awmilis is plumbeus of Hodge, which I think 
must be admitted as a good species," Mr. Sharpe, in his * Catalogue of the 
Accipitrgs’, does not recognize P., plumbeus, but places it as a synonym of 2 
P. ichthyactus, considering Hodgson's drawing an unfinished picture of the . - 
m large species; but Hodgson surely would not have omitted, even in an un- * 
2i finished drawing, the broad white bar on the tail, the eolouration,of the tail = 
- being the most important character both in P. humilis and P, plumbeus, a 
The description of the bird now recorded will run as follows: A 
On back and shoulder of wing pale umber-brown, with ash-coloured — 
_ feathers coming in on the centre of back ; the tail is of the same colour but aen 
re ^ es er, increasing in intensity to the end, with no white save at the very - 
YO ts of the rectrices. Head hoary grey, passing into ashy brown on the nape, — | 
with an admixture of some pure plumbeous feathers, The primaries are — hr 
ver; a dmi umber-brown, some of the So pts of Ssloureion joa .*us 
= rufou BERE; previous phased of volgare) the fi 3 
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and second are inside slightly mottled with white on the inner web, . Side 
of head and the chin ashy, passing into hair-brown on the breast. Thighs, 
abdomen, and under tail-coverts pure white. The lower back has vinous 
reflections in certain lights. 

I have been able to compare this fish-eagle with a male of P. humilis 
from Malacca, and although the plumage is almost identical, save for the 
greyer tint of the latter, the difference in size is more remarkable. The Nügá 
bird is in point ‘of size of wing and tail nearly equal £o P. ichthyaetus but 

ith far feebler bill and talons. P. plumbeus would appear to be the more 
robust Indian representative of the smaller Malayan P. humilis. 





94... CuELIDON NiraLnENsiS, Hodgson. 


E 
135b. ArcrEpo BEavant, Walden. 


omparing a very large series of A. Asiatica ( = Moeninting, Horsfd.), 
Ag Moluccensis, and A. Beavani, the distinctly rich lazuline tint of the 
pper surface in A. Asiatica is most apparent. In A. Moluecensis and 
A, Beavani this blue has a greenish tinge of torquoise, while beneath 
A. Beavant has the rich siefma-brown of A. Asiatica. Such slight 
differences of colour as those mentioned above are very subtle, but, though 
in many forms they are very constant when a number of birds are placed 
side by side, it is quite impossible to settle such fine points of divergence 
by comparison with coloured plates, as, I notice, is occasionally done, My 
specimen was obtained on the Sussa river, near Debrughur. 

W. 2:67 inches, T. 1:2, F. 0:35, BF. 1:7. 

It agrees exactly with specimens from Cochin China in Lord Walden's 






collection. 
I have examined 23 skins of A. Asiatica from the following places, 


Eastern (Soerabaya) and Western Java, Sarawak, Malacca, Lombok, Togian 
Islands, Marúp, Penang, Labuan, ind Macassa; 6 specimens of 4. 
AMoluccensis, from Cebebes, N. Ceram, Jololo, and Amboyna (type); and 
G examples of A. Beavani ftom Sadya, Debrughur, the Andamans, Manbaum, 
Burmah, and Cochin China. 


160¢e. Picus ATRATUS, Blyth. 














"et | ; . EN X 
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1605. Picus waANDEnRINUS, Gould, var. 

t This species has for its nearest ally in these districts P. majoroides, 
but the outer tail-feathers are white with narrow black bars, in contradis- 
tinction to P. majoroides, in which they are black with broad white ones. 

Above it is the counterpart of P. majoroides : the back, wing, and tail 
rich velvety black; spots on the wing-feathers moderate ; a very large and 
conspicuous white wing-patch formed by the secondary coverts; a scarlet 
band on the nape; a white frontal band extends through fhe eye to the 
Meboverts and side of the neck, the portion near base of bill and the ear- 
coverts being pale flaxen. Beneath: the chin white; throat and upper 
breast earth-brown, with a pale scarlet gorget bordering a black patch, 
which, commencing at the gape, widens and extends down the side of the 
neck, a few pure white feathers separating this from the earth-brown of 
the throat; flanks white; the tail has the two outer feathers white, 
barred with black on inner web, the outermost has two spots on the white * 
outor web, and in the penultimate this web is entirely white; tips of the 
four outer tail-feathers ferruginous; the abdomen and under tail-coverts 

are crimson. Bill dark plumbeous, rather stouter and blunter than that of ™. 
^ P. majoroides ; legs equal in size. 

^ L. about 8 inches, W. 5:0, T. 3:68, t. 0°85, Bf. 1:17. 

i vi Han.—Was obtained by Mr. Wm. Robert at Gonglong, Munipur Hills. 

-— — Jt differs from P. manderinus, Gld., in being smaller, in the white on 

the wings being more conspicuous, in being browher on the throat and 

breast, and in its whiter tail. In the specimen of P. manderinus in the 
British Museum with which I compared it, the outer web of the penultimate 
tail-feather has a black spot. 






















938«. Diceum ornrvAcEUM, Walden. 
A specimen from Samaguting turns out to be identical with those- | 
from Tonghu, Burmah. Blyth must have been mistaken when he says he L 
saw D. minimum in abundance at Moulmein: the species he saw must | 


E. been either D. virescens or D. olivacewm, probably th the former. zt 
EM 
245. CERTHTA DISCOLOR, Blyth. . 

_ — L dbout 5°75 inches, W. 2:54, T. 2:9, t. 0*60, Bf. 0.58. 

E 248. Sirra HIMALAYENSIS, Jard. and Selby. S; J 





Aimul, Munipur Hills. 
_ There are several skins in the collection. Interesting as being the first. A 3 
ord of this-nut-hatch so far to the eastward. EX 
— T. E t. 0-65, Bf. 0-60, — I 
o» PO A. 
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four be 303. Cyornts UNICOLOR, Blyth. — 






—— 
"This bird, hitherto only obtained in Sikkim, I have from the Khasi — 
Hills. Among Col. Tickell's drawings there is one of this species under the — T 
title Lumyias melanops (vide Lord Walden in op. supra. cit., p. 353), i. 
shewing that it extends southwards into Akyab. | E" 
z 917. AwrHIPES MONILIGER, Hodgson. $ " 
* Gonglong," Munipur Hills. 1 a F 
3320. PsorryGa Rorertr, Wald. and Aust. n 
The following is the original description of this species published in 
p 


‘The Ibis’ for 1875, p725 252. 

“Above olivezorown, each feather pale-centred and fringed or tipped 
with dark bgg Lores albescent. Between the eyes and the rictus black. - 

#ined streak extending from above the eye down each side of the 

vous. Ear-coverts cinereous at base, brown towards the tips. 
M and throat pure white, each throat- feather being terminated by a 
nall black triangular drop; as the tips of the feathers overlap, these 
drops from continuous black lines, the two principal ones descending from | 
the angles of the under mandilfhe. Cheeks ferruginous, each feather with 
a black terminal drop. Pectoral and abdominal feathers pale brown, with 
broad pure white or fulvous-white centres. Under tail-coverts bright 
! ferruginous yellow. Plumage on the rump loose, soft, and dense, com- 
m = pletely concealing the short tail, and being of an almost uniform ferrugi- 











~  J mous brown colour. Wings when closed, dark chocolate-brown, most d 
h intense on the secondaries. Most of the wing-coverts distinctly tipped 
* with almost pure white, so also the inner tertiary quills. Rectrices chocolate- ——— 
brown.” . ai an 
EN -à * Bill from nostril 0°37 inch, wing 2°15, tarsus 0°75, tail 1:15." E 


— . This bird was found at Asaláü and also at Chakha in tho Munipurhill ——— 
| In amy first list it is recorded under the name of Puoepyga caudata, Blyth. — 


Tt closely resembles Turdinus brevicaudatus, especially i in the upper plumage, —— 
but may be at once distinguished by its smaller size and diminutive tail. 







E tU 9] 
À = 3325. PwoEPYGA CHOCOLATINA, Wald. and G-Aust. ' - aAa 
- Described i in * The Ibis, Vol. V, 1875, p. 252, as follows :— = 
x —* oW ‘ Above olive brown, each feather fringed with: a somewhat fainter 
ti at, thus imparting a subdued scaly aspect to the back. Wings and " ail 
E 0 colate-brown. Upper and under tail-coverts ferruginous brown, bright- 
est on 1 the under coverts. Lower surface generally ferruginous brown, m 
[4 as X dominal. feathers being largely centred with white or — 
eathers with minute terminal white drops, or some with nar: p * 
n E rA k ] Pa pN MS 
foc EIUS Me WEIT 
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>. d white or fulvous white centres. A few almost white feathers on the middle 
r^ of the breast. Chin white; gular feathers white, with pale fulvous or 





* lores are pale over the eye also, the border of lower mandible is white, the 
under surface is more rufous, there is no sign of white tippings to the breast 
or abdominal feathers, the irides are red-brown, and the legs pale horny. 
In the Jardin des Plantes at Paris, where Mr, Oustalet very kindly got 
| out for my inspection the fine series of birds collected by Pére Armand 
ae David in Moupin, Setchuan, &c., there is a Pnoepyge very close to this form, E 
the P. Halsneti of A. David, which is speckled all over with whitish on a pale 
umber-brown, has a pale rufous moustachial streak, a white throat, and 
— a finely barred tail. 


y ferruginous edges. — Bill dark brown. Legs pale flesh-colour." 
P 4 Bill from nostrils 0:25 inch, wing 1:87, tarsus 0:75, tail 1:75." 
| “ Described from a specimen obtained at Kedimai in the Munipur | 
xe Hi AL 
| Eripe obtained speeimens of this bird at Shillong in June 1875, I 
| ean add a few additional notes from birds in the flesh. Thö specimen first 
d "deseribed is evidently in an immature stage of plumage. In the adult, the 












335. RIMATOR MALACMPTILUS, Blyth. 
Munipur Hills. 


362. MxmvrLA Arnocrwcra, Royle. 
Remta, Munipur Hills. 
W. 5'65 inches, T. 41, t. 1:5, Bf. 078. 


367a. TURDUS PALLIDUS, Gmelin. 
| | 375. „PARADOXORNIS RUFICERS, EU 
Le Hemeo Peak, North Cachar. 





P E 377. CurENAsICUS RUFICERS, Biyel —— 
| 3784. SUTHORA Moxrpvrensis, G-Austen and Walden. a 4 ^ Wee 









- Described in ‘ The Ibis'-for 1875, p. 250 as follows ;— 
Ly Crown of head ciunamon-Lrown, becoming mre olivas o 
pee thet end with a bright ful tar 9 he 
d white on inner web. 
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black, lores and narrow circle round the eye pure white. Ear-coverts and 
- side of neck grey; chin and throat black, merging into pearly grey and = | 
J white on the breast; under tail-coverts pure white.” | Mos c 
| “Length 4:5 inches, wing 1:8, tail 2-4, tarsus -77, bill at front 0°28.” 1 


This is another fine species discovered by Mr. Wm. Robert, near Kara- ——— 
Khul, in the Munipur Hills. Several more specimens were shot in the ——— 
following field-season by Mr. Chennell, in the Eastern Nágá Hills. A 
second species vary close to it was discovered by myself in the Dafla Hills — | 
and named S. Daflaensis. This may be known by its smaller size, far brighter 
crown, and grey chin instead of the jet black one of S. Munipurensis. — 

















SR 
| - = 886a. P*xoronmis ALTIROSTRIS, Jerdon., Plate IX. d 
I have alludez4fo this species in my ‘List of Birds from the Dafla 
Hills,’ yis I find a specimen among the birds collected the same 
| season b r. A. Chennell in the neighbourhood of Sibsagar. For some 
| tim failed to discover what had become of the type, but, Mr. Sharpe 
la. hy ing since found it in the British Museum and very kindly called my 


Attention to it, I have been enabled to compare my specimen. I do not 
hesitate to pronounce the two the same, although Dr. Jerdon’s specimen is 
"somewhat different in eolouratiorSs*being whiter on the chin and upper breast ; 
Hri is, however, paler throughout and appears to me to have faded con- 
= siderably, having all the appearance of having been packed in a damp l 
| : state, with perhaps some carbolie powder. Mome skins of mine that got 
damp in transit to Calcutta, I noticed, lost much of their brilliancy. 
Eos c "The dimensions are the same. : 

|» — — — This bird ought to be found again in the high grass of upper Burmah, 


3’ 


' — MO 
—⸗ 


and no doubt would be found, if zealously looked for. = 
| * - . 388a. ALCIPPE FUSCA, n. Sp. / 


n v 
[23 RA 


+ — Above—head “ind nape dull grey ; back olivaceous ochre, richer and — E 
EJ Nu more ochraceous on the rump. ‘Tail umber-brown edged with the same - 
* colour as the back. Wing rich ochry brown, fulvescent ochre inside as well | 
| J as on the flanks and thifhs. Ear-coverts dull brown, chin sullied white, 
us Bill and legs horny. Trides ? KK 
pe OL about 5:7 5 inches, —— TR , t. O87, BE. 0:47. — TOSS 
ye L^ —. fThe above dimensions en from skin. | * ae 
0 "Ham.—Four specimens were obtained by Mr. A. W. Chennell in the 

— Having remembered to have seen a very similar bird in the Jardin de ud 
- "plantes, I forwarded a specimen to M. Oustalet, who very kindly — 
examined it and gave me the following particulars :— 1t has a strong Jike- — 
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the tint of the head, back, and abdomen are nearly the same, but there are 


differences worthy of notice. Ist, A. Hueti has the bill decidedly shorter 


than A. fusca, 11 millims. instead of 13, taking the measurement along the 
culmen, and 14 instead of 15, from the gape; the tarsus having the sume 
dimensions in the two birds. 2ndly, the chin and the upper part of the 
breast are pure grey, and not pale fulvescent (five clair), as in A. fusca. 
Srdly, the tint of the flanks is less fulvescent ochre, more mixed with 
green. 4thly, the internal webs of the tail-feathers are"searcely darker 








‘than the external, instead of being blackish as in A. fusca. Lastly, the 


wing is shorter, 0'65 mill against 0:72 mill. M. Oustalet is of opinion 
that the two are quite distinct though closely allied, A. Zfucti being nearer 
to A. JNipalensis. Another close form is A. Morrisonia from Formosa, 
which differs in being more rufous above, grey-cheeked, and smaller. 


39le. SrnmrNocricHLA Roperri, Wald. and G-Aust, Plate VL 

The original description in ‘ The Ibis’ for 1875, p. 251, is as follows :— 

“ General colouration throughout dark umber-brown, richer on the 
wings and tail, which are closely barred with black; feathers of the nape 
and back edged with darker brown, and with an inconspicuous pale spot 
near tip; these spots are more defined n the side of the neck. The 
feathers of the throat, neck, and breast are lanceolate, with a white edging 
showing as V-shaped markin F towards the abdomen these become less 





conspicuous, and only a few white spots dot the flanks. Bill grey, pale 


beneath and at tip. 

“Length about 6:5 inches, wing 2'8, tail 3:0, tarsus 0°93, bill at front 
0°57, depth at base 0-40. 

“Shot on Hemeo* Peak, North Cachar hills, and also in the mapas 
Hills.” 

A second species of this new genus from the Nágá hills was a highly 
-interesting prize, and it is one of the finest things for whifeh we are indebted 


ry Mr. Wm. Robert. The form from the Darjeeling hills is quite distinct : 

| is a much smaller bird, without any V-shaped markings on the side of the 
/ neck and breast, and of a different tint of brown ; the bill, moreover, is 
— mot so compressed and wedge-shaped above—a character that links it to 


E. ^ Stachyris nigriceps, which in its dark coloured head approaches the same 


kind of colouration. 
N a 406. XIPHORHAMPHUS SUPERCILIARIS, Blyth. 
— — ngtm Peak, Munipur Hills. Similar in every fospeek k to the i 





5 bird. 





* Hemes by mistake in the ‘Ibis,’ 
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408. Rurrerra Honpcsowir, Moore. 

From the Eastern Nágá Hills. 

d L. about 6 inches, W. 3:28, T. 2-85, t. 0:90, Bf. 0-40. e 

A young female is thus described in my note-book :— 

Olive brown above, upper tail-coverts and tail pale rufous, central 
feathers brown. Wing umber-brown, the primary coverts faintly tipped 
dusky ; the oufer and basal half of the secondaries white. Throat and '* 
upper breast dusky brown ; whitish on the middle of the abdomen; under 
tail-coverts very pale rufous. 

W. 2:85 inches, T. (frayed) 2:3, t. 0-9, Bf. 0:45. 


$41. CrsTICOLA TYTLERI, Blyth. 

unipur valley. 

jared with the type from Dacca in the Indian Museum, Calcutta. 
is is a very distinct species, with very pale ochre head and breast, 


tail black both above and below. I 







Fgh 552b. NIORNIS ALBIVENTRIS, n. sp. 

Above—dark rich umber-brown, paler on the shoulder of the wing; 
tail and wing of same colour. Chin sullied white, each feather slightly 
tipped dusky; the throat greyish white ; upper breast crossed by a band of 
pale rufous; lower breast and abdomen white; flanks rufescent brown ; 
under tail-coverts rusty ; pale rusty inside the wing. A palish circle round 
the eye. Bill horny brown above, pale beneath. [rides ? 

L. about 4:75 inches, W. 2:1, T. 2:2, t. 057, Bf. 0°45, hind toe and claw 
0:58, mid toe and claw 0:80. 

Han.—Sengmai, Munipur valley. Obtamed by Mr. W. Robert. 

It is very close to Niornis assimilis, Hodgson, but is larger and more 
strongly built, amd of darker plumage throughout, for whereas the latter 
is of a greenish hue generally, the above form is rufescent. "The tarsi and 
feet are particularly strong and the mid-toe very long. The bill is identi- 
cal as regards the nostrils, but is rather deeper and stronger. 


610. PrERYTHRIUS RUFIVENTER, Blyth. * 


619a. MINLA RUFIGULARIS, Mandelli, S. F., p. 416, July 1873. 
Af. collaris, Walden, August 1874. 
«Included in * List of Dafla Birds.’ | 
ta Until our bird is compared with Mr. Mandelli’s from Darjeeling we do 
not know for certain that they are identical. 
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619^. Mrsta MasNnprELLn, Godwin-Austen. 


—-—- 


Was described in the Ann. and Mag. Nat. Hist. January 1876, and ^ 


incladed in the ‘ List of Birds of the Dafla Hills’, with full description. It 
is a very common bird in the Nágá hill-ranges. T noticed a bird in the col- 
lection at the Jardin des Plantes from Western China very closely allied 
to these two species, named by A. David Zxwlus superciliaris : the head 
above brown; back greyish olivaceous; tail dull rufous brown; a black super- 
eilium from behind the eye to the nape ; lores pale; throat and breast dull 
white ; flanks greyish. 


6864. AcnIDOTHERES aALBOCINCTA, Wald. and Aust. Plate V. 

Is thus described in ‘The Ibis’ for 1875, p. 251 = 

“Top of head glossy black, feathers rather elongated, and a white 
collar on back of neck; back dull grey-black, with a slight green tinge, 
and with a tendency to purple on the shoulders and wing-coverts. Tail 
black with green reflections, Primaries black, white at base, forming a 
wing-band ; secondaries warm sepia-brown. Beneath dull but dark green- 


ish grey. Upper tail-coverts black, tipped white, and arranged in bars. AN 


the tail-feathers tipped with white, except the two centre ones. Bill 
and legs yellow. 

a Length about 9 inches, wing 5, tail 3:5, tarsus 1:4, bill at front 0:91." 

Appears numerous in the Munipur valley, where it was obtained by 


Mr. Wm. Robert, another important discovery by that indefatigable collec- | 


tor. 4 


727. Mycrronts MELANOXANTHUS, Hodgson. 
From Konehungbum, Munipur, obtained by Mr. Wm. Robert. 


d W. 4°9 inches, nr. 8:2 t. 0:82, Bf. 0:85. 
| g 4-6 7 2:8, 0:80, 0:83. 


cm * 736. PROPYRRĦULA MLLISQIMSUN Hodgson. 
— Remta, Munipur. 


. 750. CHRYSOMITRIS SPINOIDES, Vig one *» 
From Khajinghon, — $ 


867. SCOLOPAX RUSTICOLA, Lin. 
MEN ode was now and then flushed in the qoa of tho N 
Es M EM nos common. l P 
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Additional notes on the Birds of previous Lists. 
Micronisus sanius, Gmelin. , 
| There are in the collection two specimens, one an adult and one in 
immature plumage, from the Eastern Naga Hills. Jerdon remarks that 
there is a dusky reddish nape, only conspicuous when the head is bent for- 
wards: in my specimen this is far more pronounced and forms a dull rusty 
band quite half an inch wide, In the young bird this rusty band is also 
to be seen coming in on the sides of the neck but not quite meeting in 
the middle, agreeing with a deseription of an adult by Mr. A. O. Hume in 
his *Serap Book,’ p. 121. 
* ⸗ 
205. Hirrenococcyx VARIUS. 
Fourth List’ should be H. sparverioides, Vigors. 





SIPHIA SUPERCILIARIS, 9. 

I refer a specimen from the Nagi Hills to the female of the above, 
and give a description of it, as gpne is to be found in Jerdon, among whose 
collection of drawings is a figure of the same sex with dimensions. 

Above—head and back dullish olivaceous green ; wing umber-brown with 
rather strong rufous edgings; tail the same colour, with only the faintest 
rufous tinge. Chin dull pale ferruginous ; breast darker, with a sordid green 
tinge on the flanks ; under tail-coverts white, as also the extreme base of both 
webs of the outer tail-feathers, which in this respect assimilate with those of 
the male, where we find a greater extent of white. 


L. W. PB: t. BE. 
Nágá Bird: about 4 inches, 2:2, 1:65, 067, 0:37. 
Dr. Jerdon's | : 
measurements. ' 4$ * 2 yv Le re i 
> 
: MuscaaPULA XxsTIGMA, Hodgson. 9 


I am indebted to Mr. A. W. Chennell of the Topographical Survey 
"for this specimen. I had previously obtained several males at Shillong 
Peak and in the forest near Mairang, but had never secured a female. 
Dr. Jerdon had apparently seen the male only, for no description of the 
female is given by him. 
— Above ashy, with an olivaceous tinge, rather rusty near base of bill; 
- wings and tail plain umber-brown. Beneath sordid white. t 
| W. 2:22 inches, T. 1:6, t. 061, Bf. 0:35. 
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VOLYOCIYORA MELASCHISTOS, Hodgson. 
a As the description of immature forms is of great interest, and as none 
: is given in the * Birds of India, I append one of a young male of this 
| species obtained at Shillong. 
L Above—pale ochraceous mottled with black on the head, barred with the 
same on lower part of back, each feather having a subterminal ‘black band, 
i grey at base; primaries and secondaries, especially the latter, are all tipped 
i eream colour, as well as the primary and lesser coverts, forming two distinct 
| bands; tail-feathers all tipped white, the outermost broadly so. Beneath— 
5 greyish white tinged with pale rusty and barred pale grey. 
] This young bird was shot about the middle of June. 


LÀ 


| j * PARADOXORNIS AUSTENI, Gould. 

Extends into the mountain region of Western China. Examples were 

." obtained by Père Armand David, and are in the collection at me Jardin 
des Plantes. , 


- LAYARDIA RURBIGINOSUS, G-Austen. 
- In the dimensions given of this bird, in * Fourth List’ (J. A. S. B. 
Pt. II. 1874 p. 161), the tarsus should be 1°16 not 1:6 inches. 


| | j 532. PRINIA FLAVIVENTRIS. 
Lord Walden, in his Supplemental Notes to Blyth’s Catalogue of the 
Birds of Burmah (J. A. S. B., 1875, p. 118), alludes to the presence of a 
well-marked white supercilium in examples of this species from Munipur; it 
is not, however, a constant character even there. Among the specimens last 
obtained near Tezpur, Assam valley, some have the whole side of the head dark 
grey even to the lores, and noticing the variation I made a drawing of it at 
the time from a fresh bird. We thus have an interesting gradation from 
this state of plumage into one with pale lores and yet another where 
- this is developed into a well marked supercilium. 



























. 
| Ixvutvs striatus, Blyth. 
Of * First List," p. 109, is Zxulis castaniceps, Moore. 


. IxULUS CASTANICEPS. 
Of * Fourth List, p. 169, is a new species, Dr. Jerdan, who had never 
E. S seen true Leulus castaniceps described by Moore, when looking over my f 
| — at Cherra Poonjee, gave it the above title. I have since described 
: 'r the name of Minla Mondellii in Ann. Mag. Nat. Hist. Jan. 1876, 
he lescription has been repeated in full in the ‘ List of Di MO the 
la Hills’. It may after all be Mr. Hume's Proparus dubius, —— 
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SPHENOCERCUS 8PHENURUS, Vigors. 
In the collection under review, specimens of this bird have red feet 
and legs, as described in Jerdon ; curiously enough, however, Khasi Hill 


birds, obtained near Shillong in May, have them yellow, and hence it was 
that when recording the specimens in my field-note-book, I entered 
them under the genus Crocopus : in no other point can I detect the slightest 


difference. : 


795. Turtvr ScRATENSIS, Gmelin, white var. z: pe 


This very pretty albinoid variety is rather smaller in size than ordinary - 


specimens. It is white throdghout, the black of the nuchal patch with 


the white spots being replaced by pale ash-grey, as well as the darker 


portions of the,-wiüg and base of the tail-feathers. This interesting 
variety was at Lakhipur in Kachar, 


82. AmnnORICOLA TORQUEOLA, VAr- 

my last list I recorded a female of A. rufogularis from the Nágá 
ills, no male having been seen. Among Mr. Robert's birds there are several 
fine wood-partridges with red heads, and from the same locality another 
female similar to the one I got under Japvo Peak in 1872—73. "This I now 
refer to A. forqueola, instead of to A. rufogulare, the place of which in the 
list must be taken by the former name. Compared with A. forgueo/a from 
the Simla Hills, N. W. Himalaya, there are several small but well-marked 
variations, entitling the Naga bird to be considered a variety. The legs of 
the above-mentioned female are, I find, recorded in my field-book as pale 
fleshy violet, and if Jerdon is right in giving red as the colour of those of 
A. torgueola (which I find is the colour noted of a specimen of 4. intermedia 
from the Nágá Hills obtained at the same time and place), the Naga bird 
would be worthy of a new title. Do the legs of the males and females differ ? 


B47. Hypropata ASIATICA, Swainson. 
This bird is pretty numerous in the streams that flow from the peak 







of Shillong. Jerdon does not mention the remarkable white circle round 


the eyes. The adult plumage is as follows :— 

Above—dark dull umber-brown ; beneath and sides of head sooty black. 
A lunular white patch both above and below the eye, the lower being the 
larger; this is its most characteristic point, and it is very conspicuous in 
the living bird, but in a badly skinned specimen is not to be made out. 


 drides dark brown. Legs dark brown; the scutz in front of tarsus pale 
Jeadgrey. Bill black. 


Length about S inches, W. 3:8, T. 2-4, t. 1'3, Bf. 0'87. 


— During the months of May and June, great numbers of different 


fpecies of Drymoecinae are to be found breeding on the high grass-lands of 
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the Khasi Hills, and I came upon a large number of their prettily con- 
* structed nests, and secured the eggs of jS. fuliginosa, Cisticola schanicola, 
Prinia Hodgsoni, &o., the old birds of which I shot at the time. These 
nests were generally about two feet above the ground, and constructed of 
fine grasses, the leaves and stems of which were all drawn in together and 

the leaves often threaded through with the finer fibres. 
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XVI.—Contributions towards a Knowledge of * Burmese Flora. 
By 8. Kunz. : 
(Continued from Vol. XLIV, p. 190). 


SABIACEL.E. : 
- Conspectus of Genera. 
1. Sas. Stamens 4—0, all perfect. Ovary 2—3-lobed, Drupes usually com- 
l 2. Hu. Stamens 6, very unequal, Ovary aR aa, Drupes more or ^ 
ut less globose. a N 
Sabia, Coleb. * 
Conspectus of Species. 


© Glabrous., Flowers panicled, 
Flowers about a line across, tho pedicels short and thick ; leaves coriaceous, S. limoniacea, 
Flowers nearly 4 lin. in diameter, the pedicels capillary and long; leaves membra- 
rates ada 10 62-040 ove eevee pele wléces t9 es v9 4m er S, viridissima, 
* © Branchlets — MAU cor on beneath tomentose ; — glabrous, S. tomentosa, n 


v— co turr ===. . 


1. S. rrwoxrackA, Wall. Cat. 1000; Hf. Ind. Fl. II. 3.— (S. sp. | 
Griff. Not. Dicot. 423. t. 568. f. 2). ap 
t 1 F; Has. Chittagong. | e 
ES. 2. S. VIRIDISSIMA, Kurz in Journ. As. Soc. Beng. 1872, 304; Hf. 
B : - Ind. Fl II. 9. 
4 |» Hab. Not unfrequent in the tropical forests of South Andaman, espe- 
- EN ne the voton coast.—Fl. May. 
Meliosma, Bl. 

— 1. M. smecror, Bl. in Rumph. III. 197 ; Miq. FI. Ind. J 
2 613; Hf. Ind. FL IL. 5 (AMil/ingtonia simplicifolia, R oxb. C ron 

IH Lt. 254 and FI. Ind. IRAR Griff. Not. Dist de t. 442; Sabia ? 
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p^ Dr Hooker is in error with regard to the geographical distribution 
ot this species. It occurs not only in Malaya, but also in Hindustan ~ 
(No. 544 of Wight's Distr. being in my opinion the typical plant). . 


E 


ANACARDIACE 2A. 


. Conspectus of Genera. 


Trib. T. ANACARDIEA Ovary 1- very rarely 2-celled. 
9 Leaves ternately or pinnately compound (ín a very few species not Burmese also 
simple). = 
x Calyx in no way enlarging after flowering. 
e suspended from near the summit of the cell. 2 
ls 4—5, imbricate in bud, Stamens 8—10. Styles 3—4 in 
e ovary 4—95-parted, 
+ + Ovule suspended from a free erect basilar funicle. 
| uve, Petals 4—6, imbricate in bud. Stamens 4—10. Styles 3. Leaves 
ound, very rarely simple. Trees or shrubs, 
3. Tarra. Petals 5, imbricate in bud. Stamens 10. Styles in female flowers 
is singly and short, in the males 4—6, Climbers. 
p x x Calyx-lobes much enlarging and becoming leafy and wing-like. 
4. Pariisia., Flowers 4-, rary 3-merous. Stamens 4, rarely 3. Style 3-cleft 
© at tho summit. 
e 9 Leaves simpli. 
x Petals variously enlarged under the fruit. 
5. SwiNTONIA. Sepals 5. Stamens 6.  Drupe sessile and subtended by the 
wing-like spreading petals, 
6. Meraxonnuama. Calyx spathaceous, 6-parted. Stamens numerous. Drupe 
stalked and subtended by the wing-like spreading petals. 
^ x x Petals not enlarging after flowering. 
t^ + Calyx-tube much enlarging amd becoming fleshy, either bearing 








3 " the superior nut or more or less enclosing the same and. forming 
an inferior drupe. J 8 

n + Nut moro or less enclosed in the fleshy calyx. Ovary inferior. 
F 7. Dmrw«vcanrus, Petals imbricate in bud. Stamens 9. Style 1, with m capi- 
: tato stigma. 


- 8. -HoLIiGARNA. Petals valvate in bud. Stamens 5. Styles 3. Disk annular or 
—J sbsolete. e. Petiole furnished with 2—4 tubercles or barb-like excrescences, 
» veil + f Nut seated on the much enlarged fleshy calyx-base. Ovary 
superior. 
9. Semecanrus. Petals imbricato or valvate in the bud. Stamens 5. Styles 3. 
ta * Disk rathor broadly annular. Poticle without excrescences, 


ie | 10. AxacaAnmum. Petals imbricate in bud. Stamens 8 to 10, all or few of them 
auc "anther-bearing. Style filiform. Torus stalk-like. ; lé 
A 3 + + Calyx unchanged in fruit. (Ovules pendulous from a basal 


! 


Ld 






. M E funicle). ! ( - 
-— 1 ~BuenaxantA. Calyx 3- to 5-ioothed, Stamens 10, Carpels 6 or 6, of which 


‘one only fertile. Styles as many, short. 
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12. Grrra. Calyx spathaceous Stamens inserted on the stalk-like torus. Style 
filiform. 
13. Bowra. Calyx 3- to 5-parted, valvate in bud. Stamens 3—8, all anthor- 
' bearing. Style short. Leaves opposite. i 
14. Maxawura. Calyx "4—5-parted. Potals 4—5, the nerve usually thickened. 
| Anther-bearinz stamens 1—65. Style filiform. Leaves alternate. 
| Trib, II. SPONDIEJE. Ovary 2—6-celled. Ovules pendulous. Leaves pinnate. 
f 


“3 





15. Sroxpias. Flowers polygamous, Stamens 8 or 10. Styleg 4 or 6, free at 


the summit, 
16. Dracoxrometvm. Flowers hermaphrodite. Stamens 10, Styles 6, thick, T 
connate at their summits and resembling ovaries. 


Odina, Roxb. 


1l O. Woprer, Roxb. Fl. Ind. II. 298; Royle Ill. Him. Pl. t. 81. 

f. 2; Wight Icon. t. 60; Bedd. Fl. Sylv. t. 128; Hf. Ind. Fl. II. 29. 
; His. Common all over Burma and adjacent islands, especially in the x 

i leaf-shedding forests of all kinds.—Fl. Febr. March; Fr. Sept. Octob. 
A Rhus, L. 
i Conspectus of Species. 
i c * Leaves 3-foliolate. . 

: Glabrous, the leaflets entire, **"*9»9* $^» 9 on "9 "9525239 eres "at R. paniculata. 


* © Lares unputred-pinnate. 


Tomentose, the leaflets serrate-toothed, in 4—6 pairs; endocarp smooth and bony, 





i NU Javanica. 
l Petiole very slender and glabrous, the leaflets in 8—12 pairs, and ierra. ; endocarp 
M. MOUS, “soc oberceye base tesrscse ssoe seeese waces eso o on oo Jt, Ahaxiana, 
4 ! 1. R. PANICULATA, Wall. ‘Cat. 993; Hf. Ind. Fl. II. 10. 

| Han. Not uncommon in the dog S of Prome ; also Ava.—Fl. 
‘Sept. ; 3 Fr. Jan, - 


2. R. JavaNwrCA, L. sp. pl. 380; Brand. For. Fl. 119. (E. semialata, c^ 
Murr. Comm. Goett. VI. 27. t. 3; Hf. Ind. Fl. II. 10; R. Bucki-amela, 
Roxb. Fl. Ind. II. 99; Wight Icon. t. 561). — M 
Ha». Not i aa nae in the drier hill-forests and the hill-eng-forests — 
of 1 an, east of Tounghoo, up to 3000 ft. elevation; also Ava.— Fl. 
Sept. Oct. ; Fr. Apr. 
3. R Knasrawa, Hf. Ind. Fl. II. 10. 
» Haz. Chittagong (teste Hook. f.). 


— Juss. 













- y 
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Dr. Hooker claims authority for the name, citing the Genera Planta- 
rum, where nothing of the kind occurs. 


Parishia, Hf. 
l. P. rwsroNwis, Hf. in Linn. Trans. XXIII. 169. t. 26 and Ind. FL 
II. 30. 
Han. Frequent in the tropical forests of the Andamans; also in 
Southern Tenasserim.—Fr. May. 


Swintonia, Griff. 
Conspectus of Species. 
x Leaves opaque and glaucous beneath. 
Pedicels 1—1 lin. long ; petals hardly a line long ; drupes oblong, ......S. Schwenekii. 


x X Leaves one-coloured and glossy. 
Leaves greyish green, the nerves and net-venation conspicuous ; pedicela 3—5 lin. long ; 

e DEER vare e leruesrheno drop eni (5469680409 45 2s BS. Griftthii, 
Bunilar to the above, but leaves dark-brown, the net-venation obsolete; drupes 

cbue CER DESSIN SEPTIES TO eke beans PERS S. Helfer. 

l. S. ScuwrENckH, Teysm, and Binnend. Cat. Hort. Bog. 230 (line 
13 from below) ; Hf. Ind. Fl. II. 26 CAstropetalum sp. 2 Griff. Not. Dicot. 

412 teste Hf.). 

Han. Common in the tropical forests of the eastern slopes of the 
Pegu Yomah and from Martaban down to Tenasserim ; also Chittagong.— 

Fl. Feb.—Apr. ; Fr. May. 

2. ©. GRIFFITH, Kurz in Journ. As. Soc. Beng. 1870, 75; Hf. 
Ind. Fl. II. 26.  CAstropetalum sp. 1. Griff. Not. Dicot. 411 t. 565. f, 2. 
b—d, feste Hf.). | 
Ur, Han. Tenasserim, Mergui (Griff. 1124). j 

8. S. Hertrenr, Hf. Ind. Fl. IH. 26. 
Hans. Tenasserim (Helf. 1122). 


Melanorrhoea, Wall. 

Conspectus of Species. 
Leaves glabrous; panicles usually minutoly puberulous ; fruit-stalk nearly 14 in, long, 
| | slender, "x 329 "9" *3,7 * 959 84* 9 ee ee à» 9 * ^ HS "o* oW "ow" Ww ** ^*^" * * 94^ 9-99 "^ sssaaa AM. glabra. 


Leaves beneath and panicles -pubescent or villous; fruit-stalk short and thick, 
17 M. weitata, 


1. M. otapra, Wall. Pl As. rar. III. 50. t. 283; Hf. Ind. Fl. II. * 





Han. Tenasserim, in forests from Tavoy southwards.—Fl. Decb, s p. 
- 2. M. vsrrATA, Wall. Pl. As. rar. I. 9. t. 11-12 and in Journ, As, | 
Soc, Beng. VILI. 70. c. tab. ; Sering. in Bull. Bot. II. 38. t. 4; Hf, Ind, FL 


* - 27 






| " 
— - 
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r Has. Common in the open, especially the eng- and hill-eng-forests, 
‘but rare in the dry forests, from Prome and Martaban down to Tenasserim, 
up to 2000 ft. elevation ; also Ava.—Fl. March ; Fr. Apr., May. ` 


Drimyearpus, Hf. 
1. D. macEwoscs, Bth. and Hf. Gen. pl. I. 424; Hf. Ind. Fl. II. 
96. (ffoligaraa racemosa, Roxb. Fl. Ind. II. 82). ' 
Han. Not unfrequent in the tropical forests of the eastern slopes of é 53 
the Peru Yomah ; also Chittngong.—Fl. Febr., March ; Fr. Jun., July. 
N. B.—The genus hardly differs from N othopeyia exeept in the free 
ovary and in the attachment of the ovules, and stands much in the same 


relationship to it as HMoligarna albicans does to Semecarpus. 


Holigarna, Ham. 
Conspectus of Species. 
Leaves glabrous or rarely pubescent beneath ; nut entirely enclosed in the obliquely 
ellipsoid or elliptical perfectly glabrous calyx of an inch length, .....H. longifolia. 
Leaves usunlly pubescent beneath and glabrescent, rarely glabrous; malo flowers 
nearly twice os large as those of the preceding ; drupe obovoid, tomentose while 
d young, the apex of the nut e xposed and forming a convex disk, .... JH. Grahamiss. | 
eS . 2. H. GmanHawxir Kurz in Journ. As. Soc. Beng. 1872, 205; Hf. | 
Ind. Fl. II. 37. 
Van. a. GENUINA. (Semecarpus Grahamii, Wight, Icon. t. 285). ~ 
Van, B. nknrERr. (HE. Helferi, Hf. Ind. Fl. II. 37 ; H. longifolia, 
Hf. Ind. Fl II. 37 and Roxb. Corom. Pl. III. 76 t. 282. the male plant 
T and Fl. Ind. II. 80 quoad plant. masc. e Chittagong). 
Hans. Var. B. Frequent in the tropical forests of the Pegu Yomah 
T and the Martaban hills east of 'lTounghoo.—Fl. March ; Fl. Apr., May. 
e" The Hindustani tree has the nut much more exserted and broader. 
But those of my Burmese plants, though not yet ripe, already shew the obovoid 
lopment. M. Heiferi, Hf. Ind. Fl. l. e. from Mergui (Helf. 1133) à 
- isin my eyes only a glabrous form of the above. Dr. Hooker assumes that — *- 
p have mixed up this species and his Ho/igarne albicans. On reference to — 
a list of Burmese plants sent to me by him, I find that, of the numbers 201 
. 2016, and 3328, the first, marked by myself as Holigarna Grahamii, : as 
y xS. pu (he remaining two, have been referred at Kew to M. Grahamii, but of 
p » No. 2016 is my Semecarpus albescens, while No. 3328 — it : ius 
was fruits of ZZ. Grahamii) is pressatly oct at Hand; NUS iuumber | 
l bring it amongst monocotyledons. | i 
ES carefully separated his two trees (the C 
rd deseribing them soparately, and. | 


* 
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and fruiting specimens of Roxburgh's trees in the H. B. C., collected before 
the destructive cyclone of 1864, which shew that the Chittagong tree of 
Roxburgh is M. He/feri, and that the Hindustani one is the same as Wicht's 
Herb. No. 569 and consequently HM. Arnottiena, Mf. The fruits are 
described and figured as much too ovate. If the ripe fruits and the 
stigmas of the Burmese species should turn out to be different, Hooker's 
name (S. Helferi) would have to be restored. 


^ 


Semecarpus, L. f. 
Conspectus of Species. 


A. Nut adnate to the hypocarp, barely exserted. Ovary superior, 
Leaves glabrous or pubescent and whitish beneath; nut velvety, the hypocarp sappy, 
TVRMENAZ and s... oes. aliegcens, 
B. Nut seated on the hypocarp. 
" Ovary tomentose or pubescent. 
x Hypocarp (enlarged base of the calyx) as large or nearly as large as 
the nut. 
Leaves coriaceous, blunt, densely pubescent or tomentose and strongly not-veined be- 
neath ; nut not or scarcely oblique, ...... sess cece ee cee rr n n Oy nacardium. 
Loaves (fullgrown) chartaceous, sharply acuminate, softly pubescent beneath, the net- 
venation faint; nut very oblique, .......... seen eren s eve Ae S. panduratua, 
x x Hypocarp very small. 
Leaves coriaceous, acuminate, quite glabrous or pubescent and very glaucous beneath, 
the net-venation strong ; nut very oblique, 14—1 in. across,,..... 5. Aeterophyltus. 
e * Ovary quite glabrous. 
A tree; leaves chartaceous, acuminate, glabrous; panicles quite glabrous; nut an 


inch broad, ..... 4.0 eere bi wesc d inlaissiaed tas d d$ ve P i RE S. anbpernduriformis. 

A simple-stemmed shrub with a large subterranean trunk; leaves chartaceous, 

y minutely pubescent beneath and glabrescent; panicles densely puberulous; nut 
only 3—4 lin. long, ......4 n I II 6^0 6/5/00 0 EM S. subracemoatea. 


1. S. ALBESCENS, Kurz in Journ. As. Soc. Beng. 1871, 51; HE. Ind. 
FL II. 35. (M. albicans, Hf. Ind. Fl. II. 38 excl. syn; Semecarpus hetero- 
* phyllus, Hf. Ind. Fl. II. 35, non BL). 
Han. Not unfrequgnt in the tropical forests of the Pegm, and the 
Martaban hills, east of Tounghoo, down to Tenasserim (Helf. 1131).—Fl. 
Jan. Febr. ; Fr. March, Apr. 
— — 2. S. Awacanpiuw, L. f. Mant. 182; Roxb, Fl. Ind. IL 83 and 
- «Corom. PL I. t. 12; Wight Icon. t. 558?; Bedd. FL Sylv. t. 160; HE 
* Ind. Fl IL. 31. (S. cuneifolia, Roxb. Fl. Ind. II. 86). 
—  — Han.1 Chittagong ; said to grow also in Burmah, possibly in Ava.— 
I F HS.; Fr. CS. | 
E aw 3. S. PANDURATUS, (S. cuncifolius, Kurz in Pegu Hep. A. 12, non , 
Roxb). | | 
XT = Han. Frequent in the upper mixed forests of the Pegu Yomah and 








Martaban, up to 2000 ft. elevation ; also Chittagong.— Fr. C3. 
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I formerly identified this species with Roxburgh’s S. cuneifolia, but 
Hooker reduces this to S. Anacardium, and, I think, correctly so, as it is a 
Hindustani tree. 

4. S. nEkTEROPHYLLUS, Bl Mus. Bot. I. 187; Miq. Fl. Ind. Bat. 
1/2. 625. 

Has. Rare in the -beach-forests of the Andamans (common on the 
Nicobars).—Fr. Febr. March. 

r I (like Hooker) identified flowering male specimens of Holigarna 
n albicans with this, but S. heterophyllus has flowers more than twice the 
size and very stout panicles. 








< 5. S. SUBPANDURIFORMIS, Wall. Cat. 987; Fl Ind. Fl II. 85. (S. 

4 acuminatus, Wall ap. Voigt. Cat. Suburb. Cale. 171; Kurz in Journ. As. 

| Soc. Beng. 1870, 75, non 'Thwait.). ? 
Has. Frequent in the upper mixed forests of the lower sandstone hills 

* of Arracan; also Chittagong.—Fr. Octob. 

j 6. S. sunracemosvs, Kurz in Journ, As. Soc. Beng. 1872, 304; Hf. 


Ind. Fl. II. 35. (S. microcarpus, Wall. Cat. 989? ; Hf. Ind. FL 1. c. 31 *). 
Hae. Prome District (Col. Eyre). 


Anacardium, Roxb. 










t 1. A. OCCIDENTALE, L. sp. pl 548; Roxb. Fl. Ind. II. 312; Griff. +E 

d Not. Dicot. 408, t. 565, fig. e. f.; Bedd. Fl. Sylv. t. 163; Hf. Ind. Fl, II. | 

k Has, In the beach-forests of Chittagong, Tenasserim, and the Anda- 

5 mans; often cultivated in villages.—Fl. Decb. 

~ Gluta, L 

fh- Conspectus of Species, 

* Leaves coriaceous, the petiole not above 6 lin, long, stout and marginate; panicles and 

y calyx puberulous, ...... esser os Qh Tavoyana, 

E ^ Leaves chartaceous, the AMRA * t: —— LN or — at the apex marginate; Se 
M DA panicles and flowers perfectly glabrous, .......--. eso see ao vas s Os FRE * 






DEDE. G. Tavorawa, Hf. Ind. Fl. 1I. 22 (Syndeomis Tavoyana, Wall — 
© Cat. 1004; G. Renghas, Kurz in Pegu Rep. A. 41.) 
— Hap. Tenasserim, from Tavoy southwards. 
I fear nothing but a variety of Linnó's G. ZengRées. 
= 2. G. ELeGaNs, Kurz in Pegu Rep. A. 41; Hf. Ind. FL II. 22 (Sy 
— — desmis elegans, Wall. in Roxb. Fl. Ind. II. 315). var. HELFERI, Ht. 351 *: fs 
— -= Has. Tenasserim. (Helf. 1118. 1117.) | 1 
i s R " As pointed out by Hooker, more probably a distinct species, pet à — 
bas = naterial at hand is unsatisfactory. : Ls ufu nd 
53 E. — — Kurz in Pegu Rep, l. c. is a fus — 
CE d pe with Ange greon long petiit] Mna e aixe 


Y 
44 FEL 
«48 "ms. 
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Buchanania, Roxb. 
Conspectus of Species. 
* Leaves and panicles tomentose or pubescent, 
O Leaves tomentose or pubescent on both sides, large, 
Panicles stout and stiff; flowers 2 lin. across, sessile and crowded... dU latifolia, 
Paniclos slender, groy pubescent; flowers barely a line, in dietat —— d aud lax, 


(D. laxiflora, 
O O Leaves small, puberulous beneath, glossy above, retuse, the petiole 


1—2 lin. long. ‘ ree eeene goro C E E @eeeeen' ee ee ere eeeene B. Siamenats, 
9 © Leaves glabrous and more or less glossy, usually fuscescent ín drying ; pani- 
e cles glabrous or puberulous, 


x Panicles rusty puberulous, 
Petiole § in. long; flowers a lino across; flowers vory shortly podicelled, crowded, 
(D. glabra. 
x x Paniocles ete, quite glabrous; flowers pedicelled. 
Leaves equally decurrent at the base; pedicels very slender; petals a line long, re- 
flexed ; panicles longer than the leaves, .....060 «cee cece een oO) B. arboreacena. 
Leaves equally decurrent at the base; pedicels short and stout; potals 2—3 lin. long, 
erect; panicles as long or longer than the leaves,...... oe coovoses E, acuminata. 
Leaves very unequally decurrent at the base, large; pedicels very slender; petals a 
line long, reflexed ; panicles crowded, shorter than the loawes,.......H, lancifolia. 
l. B. ramro, Roxb. Fl. Ind. II. 385; Bedd. Fl. Sylv. t. 165; 
Hf. Ind. FL II. 23. 
Han. Common in the open and dry forests, especially the eng-forests, 
all over Burma, from Ava and Martaban down to Tenasserim.—Fl. March ; 
Fr Apr. 
2. B. raXIFLORA, Kurz in Journ. As. Soc. Beng. 1872, 804; Hf. 
Ind. Fl. II. 24. $ 
Haer. Martaban hills, along limestone rocks along the Beeling river 
(Dr. Brandis) ; Pegu, above Rangoon (Cleghorn).—F1. Jan. Febr. 
Habit of the preceding species. 
3. B. auanra, Wall. Cat. 984; Hf. Ind. FI. II. 23. : 
Han. Upper-Tenasserim, Moulmein (Wall), feste Hf. 
4. B. ARBORESCENS, Bl. Mus, Bot. I. 183; Miq: Fl. Ind. Bat. I/2. 
636 (Coniogeton arborescens, Bl. Bydr. 1156; B. petiolaris, Miq. 1. c. 
7637; B. lucida, Bl. Mus. Bot. I. 184; Hf. Ind. Fl. II. 23; Miq. in Ann. 
Mus. Lugd. Bat. IV. 117 ; B. subobovata, Griff. Not. IV. 413 ; B. Ban- 
cana, Miq. Suppl. FI. Suni. 205 and 523). - = 
^ Han. Tenasserim (feste Hf.). 
be j- 5. B. ACUMINATA, Turez. in Bull. Mose. 1858. 472.; Hf. Ind. FL — 
F II. 24 excl. syn. Bl. (Sorindeia acuminata, Wall in Voigt. Cat. Hort. pm 
- . Cale. 150). x1. 
Han. In the moister forests of the Andaman islands (a large-leaved * 
— Upper Tenasserim, Moulmein (Lobb.) teste Hf. The 
x SB. rixorrorn, Roxb. Fl. Ind. IL 386 ; Hf. Ind. Fl. IL 24. cM 
















En * 4 i L4 — lo - 
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Han. Chittagong; Arracan (Dr. Schlieh) ; Tenasserim (Helf. 1115, 
y a bad specimen).—Fl. CS, 
^ 7. B. Stamensrs, Miq. in Ann. Mus. Lugd. Bat. IV. 118. » 
Has. Adjoining Siamese province of Radbooree (Teysmann).—Fr. 
Apr. May. 


ae 





Bouon, Meisn. ' 
Conspectus of Species. 
Panicles small, sessilo or nearly so, quite glabrous; petals 4 lin. long; drupes orange 
PY SLI Werte bos 5.e sikh 616.558 Wee abe E o D. oppositifolia. 
Panicles large, long-peduncled, puberulous ; petals a line long or longer; drupes bluish 
| DMD a Oa wert ese So's t ¥5'o0 0) qoooss»vo — Coutweeucteect o4990 9 Rs MEN PME 
7 1. B. orrosrrirFOLIA, Meisn. MS. ap. Walp. Rep. I. 556; Miq. FL 
o Ind. Bat. 1/2. 635 (Mangifera oppositifolia, Roxb. Fl. Ind. I. 640). 
Han. Not uncommon in the tropical forests of Martaban down to 
Tenasserim and the Andamans ; also much cultivated in villages.—Fl. Jan, 
ebr.; Fr. Apr. May. 
2. HB. Beroantca, Griff. in Journ. As. Soc. Beng. 1854. 634 (B. 
t Brandisiana, Kurz in Journ. As. Soc. Beng. 1871. 50 and 1873. 66.) 
"T Han. Upper Tenasserim, Thounggyeen (Dr. Brandis).—F]l. March, 


Mangifera, L. . 
Conspectus of Species. 
9 Petals and stamens free, the former inserted at the base of the cushion-like or 
cupular disk. 
x Panicles and calyx more or less puberulous or pubescent, rarely almost 
glabrous. Fertile stamen 1. 

JPanicles and the 3—6 lin. long pedicels very slender, glabrescent or almost glabrous; 
petals linear-subulate ; the lateral nerves very thin, .... 4.6 seseo. M, longipes. 
TAE Panicles stout; pedicels short and thick; petals yellow, streaked red, hardly 2 lin. 
EM Et disk fleshy, 5-lobed; drupes obtuse, 3—4 in. long; not-venation lax ana 

| Panices stont; petals hardly 2 lin. — disk 6-lobed ; drupes 1—2 in. long, blunt; 

rn Sibzutewnd strongly pronjaent on botheldom 020: ioo M. calonenra, 

x x* Panicles and calyx perfectly glabrous. 

| stout; pedicels 3—4 lin. long, thick; petals white, about 3 lin. long; m i 
cC drupes acuminato,...... eee soss eee eee pasose ons o M. sylvatica. 
© * Petals and stamens connate with the base of the stalk-like torus, rarely ths of 
I datter wanting altogether. i Y E 
s very coriuccous und shining, almost polished beneath ; NE —J 
z. oe hs the 
ORT — Griff. Not. Dicot. 419 ; Hf. Ind. FL n. 15. wad 
| iene SEL M ON MIND le-swamps © 
; also "Tenasserim.—Fl. CS. 
d. — AU aptas M 
3 yi 
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Han. Not unfrequent in the tropical and lower mixed forests, from * 
Arracan and Pegu down to Tenasserim and the Andamans; generally 


cultivated in several varieties in all villages.— Fl. Febr., Marchi Fr. May ` 
to July. 

3. M. cCALONEURA, Kurz in Journ. As. Soc. Beng. 1873, 66 ; Hf. Ind. 

FL IL 14. , 

Hans. Frequent in the low and lower mixed forests of the eastern 
and southern slopes of the Pegu Yomah.—Fl. Decb? Jan. ; Fr. May. 

4. M. smvarica, Roxb. Fl. Ind. I. 644; Hf. Ind. FL IL. 15. 

Has. Rare in the tropical forests of the Martaban hills. 

Most of the wild mangoes I collected in Burmah having been taken 
from saplings only, I cannot say whether they belong to this or to the 
preceding species. The species is frequent in the Sikkim Himalaya and 
the Khasi hills. 

5. M. rerrma, Lour. Fl. Coch. 199; Roxb. Fl Ind. ed. Wall. II. 
440 ; Griff. Not. Dicot. 419 ; Hf. Ind. Fl. II. 18. IE 

Has. Cultivated in South Tenasserim (teste Rev. Mason). 

N. B. No. 2020 and 2021 referred at Kew (not by me) to Mangi- 
Jera (Ind. Fl. II. 20) are both rtferable to Swintonia Schwenckii. 

Spondias, L. 
1. S. MANGIFERA, Willd. sp. pl. II. 751; Roxb. Fl. Ind. II. 451; 
Wight Dll. t. 76; Bedd. Fl. Sylv. t. 169; Hf. Ind. Fl. II. 42. (S. pin- 
nata, Kurz in Pegu Rep. A. 41). i 
: Haz. Frequent in the mixed forests, especially the upper ones, all 

over Burmah, from Chittagong, Prome, and Martaban down to Tenasserim, 

up to 3000 ft. elevation ; also AR l. March, Apr. ; Fr. CS. E. 
e There are two varieties of this, the one with large leaflets and drupes 
: as big as a duck's egg, the other with these parts only half the size, but 
L2 differing in no other respects, 
4 , ⸗ 
iE N Doubtful Species. i 
VT. §.? macrophylla, Wall. Cat. 8180 ; Hf. Ind. Fl. II. 43. | 

— —— ë Ham. Ava, Taong-tong (teste Hf.) E A 


Dracontomelum, Dl. 
EI. ED. ‘MANGIFERUM, BL Mus. Bot. r 231. t . 42; Hf. Ind. e Iis 
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S. Kurz— Contributions towards a [No. 4, - 
j x CONNARACEÆ. 
^ Conspectus of Genera. E» 
P Trib. I. CONNAREÆ. Calyx imbricate. Seeds without albumen. 
E Rovnesa. Sepals enlarged in fruit, imbricately-cupular. Follicle sessile. Seeds 
I arillite. 
C Hovxzrorsm, Sepals enlarging, more or less spreading in fruit; follicle sessile. i 
l Coxsauvs, Sepals not enlarging or deciduous. Follicle stalked. Seeds arillate, 
- Trib. IL. CNESTIDB. Calyx valvate, 6-parted. Seeds with or without albu- = 
- — amen. 
"A x Seeds with albumen. 
E Cxzsrm. Carpels 5—7, sessile, pilose or hispid within. Leaves unpaired pinnate. 
j x x Seeds without albumen. 
= Tamrocnnexa. Sepals reflexed in fruit. Carpels 5, sessile, glabrous within. 


Leaves unpaired pinnate. 
ErrtrmaxrwUs, Sepals erect. Carpels solitary, tomentose or velvety within. v 
- Leaves 1-foliolato. 
re^ Rourea, Aubl. 
Conspectus of Species. 
© All parts quite glabrous. Leaflets in few (not above 6) pairs, acuminate, 
+ ‘Leaflets 14—2 in. long, the rachis and petiolules tery slender, .... 24+. 4. HG putchella, ` 
T Leaflcts 5—3 i in. long, the rachis and petiolules stout, .........« soree Re commutata, — 0 — 
r © © Inflorescence, leaf-rachis, aud often the leaflets beneath pulerulous or short” ! 
E pilose, Leaflets in numerous pairs, small, usually retuse or voungen y 
x Sepals erect and cupular-closing. 
Leaflets pubescent or pilose beneath, OR eee Ree EO (iac ee eee R. llora. * 
Leaflets glabrous on both sides, ... . .. eee nnm cess ft, Walltentana, ** 
ba x x Sepals spreading. 
- Leaflets obliquely ovate or obovnto, 2-lobed at the summit, (i Vas elene ou Mia stenopetala, 
2. R. ruLCHELLA, Planch. in Linn. XXIII. 419 ; Mx Fl. Ind. Bot. ‘ 
^ da 658 ; Hf. Ind. FL II. 48. 
Han. Tenasserim, Mergui (Griff.). 
|. R. coamrvrara, Planch. in Linn. XXIII. 420; Hf. maa = 
tis monadelpha, Roxb. Fl. Ind. IL 454). ^ E^ K 
3. PLURIJUGA, leaves not rarely abruptly pinnate, leaflets ae 57 


a 


f 


E at 
pkg 







































m ES fa 3 pairs. 
Han. Not unfrequent in the tropical forests of Martaban and T 
to the Andamans ; also Chittagong; var. 8. Andam ins.— 


X 1. VILLOSA, Planch, in Linn. XXIII 422; Hf. Ind. Fl. hot 


wn 
EF 





a 
OU 
A 






$ 




















hs l 


Apparently —— — lm — Ses ae 
421; Hf. — 


~~ 
goe 
a 
E 








x^ 


LN 





Los 


4 = ‘ E 


Am 
[ 
f 










« m J 
a Y z Ee. Pid m 
p E ss 
) " Je ME a = 





"y 





215 


Unknown to me. Hooker points out no structural differences from the 
ing, of which it seems to be a glabrescent form only. 
^ R. srkENoPETALa, Hf. Ind. Fl. IT. 49. (Cnestis steriopetala, Griff. 
Not. Dicot. 433. t. 611 f. 2). 

Han. Tenasserim, Mergui (Griff.) teste Hf. 

Unknown to me; the narrow petals and spreading sepals point to 
Roureopsis. y 





Connarus, L. 
Conspectus of Species. 
* Follicles perfectly glabrous and smooth on the walls inside. 

Rachis of leaves and midrib beneath pubescent, or almost glabrous, the nervation thin, 
much net-veined especially while young, conspicuously bullaté-dotted on the areoles; 
follicles sessile, $ in. long, .............. cu cccee $7998 9 9€ s.s.. C, slictophyllus. 

* © Follicles more or less pubescent or velvety within. 
x Petioles and leaflets beneath, or the nerves only, pubescent. 

Leaflets pubescent on the midrib beneath, nerves very slender, in 5 pairs, follicles 
tomentose, osoo CIRATA -i eese oeqe Was C. semidecandrim, 

Leaflets finely rusty pubescent beneath, the nerves very indistinct, ......¢. Grifhthi. 

x x Leaflets perfectly glabrous. Follicles stalked. 
+ Follicles chartaceous or thin coriaceous, deeply striate. 

A large tree; follicles about an in. long or somewhat longer,.........4 C. paniculatus. 

Climber; follicles about an in. long or somewhat longer, .......... sses. «Ù. gibbouus. 

Apparently as preceding, but the follicles nearly cylindrical, ...,........C. latifolius, 

+ + Follicles woody, 
Leaflets thick coriaceous, largo ; follicles about 2 in. long,...... s.s.s eresse €. grandia. 
l. ©. sTICTOPHYLLUS, Kurz MS. 
Haz. Tenasserim; also adjoining Siamese province of Hadbooree 

(Teysmann).—Fl. HS. 

2. C. SEMIDECANDRUS, Jack in Mal. Misc. 2. VII. 39; Hf. Ind. FI. 

IT. 52. 

Han. Tenasserim, Mergui (Griff.) teste Hf. —Fl. HS. 

3. C. Gmnrirrrrmu, Hf. Ind. FI. IH. 52. 

Has. Tenasserim, Mergui (Griff.) teste Hf. 
PANICULATUS, Roxb. Fl. Ind. III. 139 ; Hf. Ind. Fl. H. 52? 
Chittagong (Roxb.). 
^ Hooker calls this a climber, while Roxburgh states that it is a large 
timber-tree. 

5. C. ermmosvs, Wall. Cat. 8541; Hf. Ind. FL II. 52. 

Han. Common along the outskirts of tropical forests, deserted toung- 
yas, along river-banks, etc., all over Burma, from Chittagong, Pegu, and Mar- 
taban to Tenasserim, up to 2000 feet elevation.—Fl. Apr. May ; Fr. May, 


4. C 
» 





6. C. LnATIFOLIUS, Wall. Cat. 8537 ; Hf. Ind. Fl. II. 53. 
‘Haz. Tenasserim, Moulmein and Tavoy (teste Hf.). 
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Unknown to me, and apparently not sharply distinguished jx the ">.< 
preceding. l 
7. C. eranprs, Jackin Mal. Mise. II. 7. 40; Planch. in Linn, 1 
XXIII. 429; Hf. Ind. Fl. II. 53. - 
Han. ‘Tenasserim or Andamans (Helf.) teste Hf. OR 
Cnestis, Tues. ^ 
Conspectus of Species. / 
NK A scandent shrub; sepals à lino long; leaflets usually opposite,........C platantha. * 
M Ervct small tree or shrub; sepals 2 lin. long; flowers long-pedicolled ; leaflets often 
23 Mllernuaio, coven s ercieoto totos corer hoo eee osooso cone eee vate C, rautflord 
L C. pratantaa, Griff, Not. Dicot. 134 (C. foliosa, Planch, MS. 


C. flamines, Griff. 1. c. 433. t. 608. f, 2). 

- Ha». Frequent in all forests, especially the tropical and moister 
upper- -mixed ones, all over the Pegu Yomah, and from Martaban down to 
Tenasserim, up to 3000 feet elevation.—Fl. RS.; Fr. HS. 

2. €. nawIFLORA, Griff. Not. IV. 432 (Rourea dasyphyila, Mig. 
Suppl. Fl. Sum. 528; C. ignea, Planch. MS.). 
Has. Rather Mesuint 1 in the tropical forests of the. Andamans. 


Elipanthus, Hf. | 
Conspectus of Species. "S 
* Zeaves glabrous or nearly so. Follicles glabrous within, | 
Leaves and petiole glabrous, tho former 4—6 in. long, nerves beneath very slender, 
. E. calophyllus. 
Petiole and midrib beneath puberulous; loaves 2—3 in, long, nerves strong beneath, 
.. E. Helferi. — 


© è Leaves pubescent or tomentose beneath. Follicles glabrous within. 





EP erros beneath very slondcr ; follicles 14—2 in. long... «ee oos E fomento, 0 
i E 1. E. cALOPHYLLUS, Kurz in Journ. As. Soc. Beng. 1872, 305 ; Hf. um 
Ind. FL II. 55. UM 


= Ham. Frequent in the tropical forests of the Andumans.—Fl. May ; nes 
ic Fr. ; June, July. À . 
T. 2. E. Herrer, Hf. Ind. FI. II. 55. ù - 
E Tenasserim or Andamans (Helf.). . 
EMT. A E. rowENTOsUS, Kurz in Journ. As. Soc. Beng. 1870, 305 ; 
: Ind. Fl IL 56. - 

ER - cn In the tropical forests of the southern slopes of the P 
—Yomah above Rangoon ; Tenasserim.—Fl. Jan. ; Fr. 


LEGUMINOS.E. 
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innermost in bud. Petals imbricate in bud. Stamens definite, variously 
connate or rarely free, 


: A l- PAPILIONACEZE. Uppermost petal (standard) outside 
in bu 


* Stamens free from the base or slightly connate at the very base 
only. 


Subtr, 1, SOQUIORE.E. Leaves pinnately 1—many-foliolate. Pods indehiscent 
or dehiscent, ; 


* Leaves atmple. 
Dannovusina,  Bracts and bractlets large, opposite, persistent. Calyx-tecth very 
short. Pods compressed. 
" © Leaves pinnate, Bracia and bractlets amall, deciduous. 
Sornons, Pods moniliform, torete or winged, usually indehiseent. Arillos none 
Leaves without stipnlets, 
Oustosta. Pods more or less woody, turgid, dehiscent. Arillus none, but the 
&ceda usually bright red-coloured, with a black hilum. Leaves without stipulets, 
ANXULLAMIA. Pods fleshy-coriaceous, short, dehiscent; arillus crimson, enveloping 
the whole seeds, Leaves with stipulets. 
r Subtr. 2, PODALYRIEÆ. Leaves simple or digitately compound. Otherwiso 
asin preceding.  (Chicfly Australian plants). 
* * Stamens variously united into a tube, or into a slit sheath or 
into tivo separate sheaths with the vexillar stamen Sree or ‘adnate. 
+ Pods jointed, dehiscent or not, very rarely obsoletely or not 
jointed, in which case the valves are usually marked with transverse veins 
or lines (in a few genera the pods consist of a single joint). 
= Subir, 3. HEDYSAREL.E. Characters as above. Leaves often pinnately 3—1- 
= foliolate, rarely pinnate, | ‘i 
T * Stamens united into a single slit sheath, the vexillary 10tÀ one free. 
Es. x Ovules solitary. Pods 1-jointed. 
c. TLxPropEswIA. Pods dehiscent. Flowers in terminal, head-like racemes, — 
* LrsrEkpEzA. Pods indehiscont. Flowers clustered or in racemes, usually axillary, 
x x Ovules 2 or more, Pods 2- or more-, rarely( by abortion) 1-jointed, — 
O Pods not jointed, compressed or inflated. 
+ Pod inflated like that of Crofofarte. 
ERA: Herbs with pinnately 3-foliolate leaves ; flowers in racemes, 
+ + Pod compressed. 
7 - Ovaxixia. Pod constricted between the joints, Flowers fascicled from the old 
od. Stamens dimorphous, the alternate ones gland-bearing. Trees. t 
> Psrupanrn Pods flat with straight sutures. Flowers in serina ro =" 













O O Pods distinctly jointed. d. E 
+ Pod-joints in a line, not folded up. ANE 
Dxswopmow. Pod-joints flat or slightly convex, dehiscent or indehiscent, Ra- ML: 
mes terminal — and terminal, Leaves 3- rarely 1-foliolate. - 


-joint —— Calyx debel divided tne ME V | 


— — hl — =y P 
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| 
* 
t Mxzcorrs, Pod 2-jointed, between uncinnate-subulate bracts, the pedicels abrupt- E 
| ly deilexed from the tips. Leaves simple. 
H t ft Pod-joints folded one upon the other. 
b^ Lovnra, Calyx enlarged in fruit, Flowers in racemes. Leaves 1—3-foliolate. 
J Unam, Calyx not changed in fruit, Flowersin racemes. Leaves 3—1-foliolate, ^ 
į or pinnate. ; 
r * * Stamens 10, all united into a single tube or into 2 separate sheaths of 6 each. 
a, x Stamens all united into a singlo complete tube. Anjhers dimorphous. " 
x Anacuis, Calyx-tube filiform, the 4 upper-lobes united, tho lowermost thin and 
! free, Petals and stamens inserted at the mouth of the calyx-tube. Pod ripening * 
M under the soil. Leaves abruptly pinnate. 
Zonmwia. Calyx-tube short. Pod 2—6-jointed, muricate. Herbs, the leaves digi- 
tately 2—4-foliolate. 
y x x Stamens united into 2 separate sheaths of 6 each, 
fh + Pod twisted within the calyx. 
t Swurruia. Calyx 2-parted. Herbs with abruptly pinnaté leaves, the rachis 
b ending in a bristle. 
P + + Pod straight, 
7 Guissasris. Calyx deeply 2-lipped, the upper lip entire. Herbs with abruptly 
pinnate leaves. Pods 1—2-joined, indehiscent, 
+ JEscusxomexr, Calyx 2-lipped, Herbs, rarely undershrubs, with unpaired- 
pinnate leaves, Pods many-jointed. 
Ommocanrum. Calyx 6-toothed. Pod-joints longitudinally striate or ribbed. 










i 

] 

$ Bhrubs with unpaired-pinnate leaves. " 
l + + Pods not jointed, very rarely 1-seeded. | 
1 Subtr. 4. FICLEJE. Potiole terminating in a bristle or tendril. Leaves ab- 
ruptly pinnate. 

mn * Stamens 10, united into a single slit sheath with the tenth vexillary one free. 

* x Leaflets toothed. Wings freo from the staminal tube. > 
li A Cicer. Wings free. Style not bearded at the apex. Pod inflated, Funicle fili- 
form. Erect herbs. 

B^ x x Leaflets entire. Wings more or less adhering to the staminal tube. 


Vicia. Staminal tube oblique at the mouth. Style pubescent, or bearded at tho 
* — Ovules usually numerous. Erect or twining herbs. 
o Lxws, I Aube: ohia at She CEE: Style filiform. Ovules usually 2. 






: . Staminal tube truncate at the mouth. Style flat, or dilated at me: 

— Pods more or less compressed. Erect herbs. 

<5 am As preceding but style triquetrous and dilated upwards. POM SERM 
ee vanced I D — 












E . Sur. 5. PHASEOLE.E. Petiole without tendril. Leaves amaliy p n 
y » vory rarely unpaired pinnate. E 

= Lp ot resinous-dotted beneath, . 
E f» ‘Stamens united into a slit sheath with the 10th v 
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Crrromu.. Petals very unequal in length, the standard narrowed at the base, nude Š 
at — ee cylindrical, longer than the lobes. Erect or climbing herbs 


SnvTrERIA. Style filiform. Calyx-teeth distinct, the 2 upper ones connate, An- 


thers conform. Bracts persistant, striate. M 
Demasta. Style dilated at the middle. Calyx-tube cylindrical, obliquely truncate x 

nt the mouth. a ** 
q+ + Nodes of the inflorescence tumid. * 

f Stigma terminal, cupitate. Style beardless. | * 

O Anthers all conform. "4 


$ Twining or creeping herbs. Petals equally long. 
» GaraAorriA. Calyx 4-toothed (the 2 upper teeth being united into one). Pod 2- 4 
valved. : 
Grosa. Calyx 5-toothed, the 2 upper tecth free. Pod linear, 2-valved. Sceds y" 
strophiolate. f 
§ § Trees or woody climbers or shrubs. 3 
BurEA. Petals equally long. The 2 upper calyx-te wth free. Pod indehiscent, 
-lesoeded at the apex, tho sterile basal part much dilated and flat. 
EuvrumiA. Petals very unequal, the standard exceeding the keel. | 
| O O Anthers dimorphous. ` 
Mucusa. Petals vory unequal, the keel exceeding the standard. Woody climbers 
— — undershrubs. 
f f Style bearded. 
O Stigma oblique. 
$ Free part of filaments straight, alternately shorter. 
Twining herbs. 


1 N Pacnynnumizus. Keel not spirally twisted, Style flat upwarda, the stigma almost 
globose on the inner face. Pod transversely lined between the seeds. 


t VioNA. Keel not spirally twisted, blunt or arcuate-beaked. Style filiform. a eli 

W | $ § Free part of filaments once or rarely twice spirally e 

es. twisted. CA 
Prasnonvs. Keel spiral. Style filiform. The 2 upper calyx-teeth, or all, shorter 


than the tube, Hilum oblong or shortly orbicular. Twining or rarely almost — 


herbs, - | 
M O O Stigma terminal. Free part of filaments straight. 5e 
Doucnos. Keel not spirally twisted. Style filiform, minutely penicillate around 
the minute stigma. ‘Twining? or rarely suberect herba. | 








| Lamas, As prebeding, but style thickened upwards, bearded down the inner. "m 
* ‘Twining or suberect herbs. uU 
oe TTE. Stamens all united into a complete tube. °- E v 
m acie ti + Nodes of inflorescence tumid. ii 






* p | CANANALAA. Upper-lip of calyx projecting. Style beardless or rarely bearded. 


Pod t or late-dehiscing, the upper suture thickened or narrowly 2- = 
—— LC SERE : Pod 4-cornered, longitudinally 4-winged. Sigon inc eae p 
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Perran, Upper tooth of calyx not projecting. Pod linear, flattish, readily do- 
hiscing, miuny-seoded. 
+ + Nodes of inflorescence not tumid, Stipules and bracts minute, 
dociduous, 


"IPznawwvs, Calyx-teeth frec, Altemato anthers abortive. 


GiYciwg.  Culyx-teeth froe, the 2 upper ones more or less connata. Anthers all 
fertile and conform. 


* * Leaflets more or less conspicuousty resinose-dotted beneath. I 
+ Ovules 3 or moro, 


Dosnamu. Pods plain or slightly turgid, often falcate, not depressed between the 






















E 
obsoletely strophioled seeds. 
ArvLo&iA. Pod transversely depressed or lined between the seeds, Arillus rather 
large, grooved. 
Caganvs, Pod transversely depressed between tho seeds. Arillus or atrophiole 
none. 
+ + Ovules I or 2. 
x Funicle arising from the centro of tho hilum, 7 
a Cyista. Calyx accrescent and leafy, scarious-membranous, the lowermost lobe y 
^»  Ruyxcnosia. Calyx not acerescent in fruit. Pods compressed. ‘Leaves pinnate- 
i ly 3-foliolate. 
Ln Frewer. Calyx not accrescent in fruit. Pod turgid. Leaves digitutely 3- 
k: x x Funiole arising from tho extremity of the lincar hilum, 
meo. ExmiosmgMa. Pod transversely depressed. Erect herbs with axillary flowers, 


"a J oo (in Ind. sp.) simple. | | 

Ec | Sebtrié. 6. GENISTEJE, Stamens usually monadelphous, the filaments not di- 

dated upwards; anthers usunlly alternately longer and basifix or nearly so, tho others 

43 maler an versatile. Loaves digitate. Pod often inflated, 

o © Alnthers dimorphous, — Keel-petals firmly cohering. 

SO . Cnoraraxia. Keel beaked. Pod turgid or inflated. Flowers in terminal or 

| S os ite racemos, Hurbe or undershrubs with simple or digitately 3—7-foliolate = 

> eaves, ` * 
of |. Purornoris, As preceding, but pods much compressed. Loaves digitately 3- 


- 1E > 
.- -Ht T E 


y ONA . * * Anthers uniform, Keel-petat hardly cohering. 




















Anthers small. Pods follicle-like dehiseing. Horbs. £ i 
: nela * TOTEE. Stamens usually dindelphous {9 4 1), the filaments « ARN 
— ace diia y or pinnately compound, om 






Koel beaked. Pod 2.valved. 
—., 


,, Panocuxr otals deciduous, freo from tho staminal tube, the keel r acute — 

* p-valved. 7^ fission dil umbels Penvos | — — Y 

"het * Feins — — usually produced into — toothlets, — nnately — 
Keel-petal blunt, | 
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TnraoxELLA. Pod clongate, straight, erect or recurved, indchiscent or dehiscing 
along one or both sutures. 

Meninorvs. Pod small, rotundate or oblong, more or less indvhiscent. 

Subtrib. 8. GALEGEJE. Stamens 10, variously connate, tho filaments filiform 
upwards; anthers usually versatile. Pods dchiscont or indehiscent. Leaves unpaired 
pinnate, rarely simplo. ° 

* Pods dehiscent (very rarely éndehiscent. and in this case imatt and L-seeuled) 
(Eu-Galegem). n 
x Pods distinctly transversely chambered within, dehiscent, or 1-seeded 
and indvhiseent. 
t Pods 1-seoded and indehiscent, Hairs basifix. 

PsouatraA. Anthers blunt. Leaves simple or 3-foliolate, the leaflets gland-dotted. 

Seed adhering to the pericarp. 
t t Pods several-seeded and dehiscent. 
© Anthers apiculate, Hairs fixed by the centre. 

Cramorsis. Stamens monadelphously united into a tube, Leonflets entire or 
toothed. 

Inpicorens. Stamens diadelphous (9 + 1). Leaves pinnately many—1-foliolate. 

O O Anthers blunt. Hairs basifix. 

Srenanta. Style not bearded, the stigma minute. Flowers in axillary racemes. 

Leaves pinnate. Herbs or undershrubs, rarely trees. + 
x x Pods not chambeged within, many-sceded. 

Trrnnosta. WVexillary stamen only at the middle adnate to the staminal tube, 
free at the base. Pods thin coriaceous. Herbs, undershrubs or rarely shrubs. Leaves 
pinnately many—1-foliolate. 

Mirterria. Filaments diadelphous (9 + 1), filiform. Pod woody or coriaceous. 
Trees or woody climbers. Leaves pinnate. 

e © Pods indehiscont, usually many or several-seeded, — (Dalbergiem). 
x Pods wingless. 
PoxaGAMEA. Filaments usually long. Pod more or less flattish, firmly fleshy 
„s coriaceous. ‘Trees, Leaflets opposite. 

Dueraxocanrus. Filaments alternately shorter. Pods reniform or crescent- 
shaped, coriaceous or drupaceous, 1—3-seeded. ‘Trees or woody climbers. Fl, white 
or purple, Leaflets alternate. 

x x Pods winged along the one or both sutures. 


i Darnrnera. Filaments alternately shorter. Pods oblong to linear, all round 
extended into a chartaccous dr. coriaccous wing. Trees or woody climbers. Flowers 

i "from white to rose nnd purple. Leaflets alternate. | E 

4 gPrEnocanrvs, Filaments equally long. Pods almost orbicular or broadly oblong, 


. sead-bonring in the centre and surrounded by a broad complete wing. Trees. Flow- 


or 1 AL Leaflets alternate, J J 2 
' — Filaments alternately shorter. Pod flat, thin or corimocous, winged 


ong on w& or woody climbers. Leaflets opposite. 
^" Mee E NA PINTEA. of the imbricate or valvate petals the 
ES “uppermost one (standard) innermost in bud. Stamens free or connate. i 
E. A * Anthers erect and basifix, rarely almost versatile, usually opening 
by 2 ag ical pores, rarely opening in longitudinal slits. 
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] * 
SuMrik 1. CASSIE. Leaves unpairedly or abruptly pinnate. Sepals free to — 
h- the disk, usually imbricate, Ovary or ovary-stalk froe, i 
_ © Petals all developed, 
Cassia. Sepals imbricate. Stamens 56—10. Leaves abruptly pinnate. Trees, A 
shrubs or herbs, 
= e © Petals none, or 1—2 and minute. 
Draurom,. Stamens 2; anthers 2-rimose, Sepals imbricate, Pod turgid or 
globose. Leaves unpaired pinnate. Trees. ri 
* * Anthers versatile, opening by longitudinal slits. 7 


Subtrib. 2. BAVHINIEA Leaves simple, 2-foliolate or simply pinnate. Calyx 
gamosepalous, or the sepals freo to the disk, imbricate or valvate, Ovary-stalk adnate 
to the calyx-tubo or rarcly free, 
* Leaves simple and more or less 2-lobed, or 2-foliolate, (Eu-Bauhinem). 
Bavaria. Petals unequal. Calyx gamosepalous or valvate. Pods dehiscent. 
Leaves palmately 6—many-nerved, 
* * Leaves abruptly pinnate. (Amherstiem). l 
x Calyx-tube short, the disk basal or nearly so. (Cynometree.) * 
+ Petals none. 
Haspwickis. Sepals 5, much imbricate. Stamens 10, all perfect or 1—3 reduced 
to staminodes. Pod flat-compressed, 2-valved at the apex, Leaflets in 1 to several — 


puirs. 5 E" 
| + + Petals 5 or fewer. ° ` 5 
t 


CyvwowETRA. Sepals 4—5. Petals 5, imbricate. Stamens 10 or many. Pod 





: fleshy, indchiscent or tardily dehiscing. Leaflets in 1 to many pairs. 

f x x Disk at the top of a prolonged calyx-tubo. (Eu- Amherstiea], 
A + Petal 1—5. Trees. 

I © Calyx-tube rather short. Petal 1, 


à Spona. Calyx valvate or nearly so, often echinate. Petal sessile, Stamens | 
e" _ shortly monadelphous, 2 of them perfect, the rest castrate or reduced to filaments. 
Leaflets in 2—3 pairs. Seeds arillate. Pods woody, echinate. 
O O Calyx-tube elongate. 
t Petal one. 

Pancnta.  Calyx-segments 4, much imbricated. Petal shortly clawed. Stamens 
ey vats ton pela. bob a 2 of them represented by 

e staminodes. Leaflets in 2 or more pairs, Seeds arillate. Pods firmly woody, 

















 Avzerta. Calyx-segments 4, much imbricated, Petal clawed. Stamens 3—8, 
GHth lor ‘without a few minuto staminodes. Poll large, woody cc sors Me 
E not arillate. Leaves abruptly pinnate. 

t t Petals 3—5. 
Se sme Petals 3, with the rudiments of 2 others. Staminodes teeth-like. 
| E. only 3 of them developed. Bod turgid, — hb g 

py: ba E w 
par Petals 5, 3 of them nearly equally Jong, and like th la 
d, the 2 others minute or rudimentary, Stamens diade! Mea 
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| Subtrib, 3. EUCTESALPINIEJE, Leaves usually abruptly bipinnate. Sepals free 
we to tho disk, valvate or imbricate. Ovary or ovary-stalk free. 
x Sepals valvate or nearly so. Trees. 
——— sas 2-valved, flat, coriaceous, Leave ca Piima, the leaflets all 
Pankisonta. Pod turgid-moniliform, indchiscent. Petiole very short, spinelike, 
with 2—4 much elongate pinnm of minute and often quite reduced leaflets. Armed. 
x Sepals imbricate. Trees or woody climbers. 
+ Climbers, usually armed. 
— Pods not winged, indehiseent or 2-valved, sevoral-seeded. Stigma 
small. 
Prenotontum. Pods samaroid, indehiscent, the upper end produced into a con- 
spicuous wing-like appendage, 1-xeeded. Ovary 1-ovuled. 
Mezonzunon. Pod flat, several-seeded, indehiscent, the upper suture extended 
into a wing. Stigma small. 
+ + Erect trees, not armed. 
. Pretrornonum. Pods fint, several-sceded, indehiscent, both sutures extended into 
a wing. Stigma peltate. Stamens IO, free. 
AcnmocAnrus, Pods as in preceding, but indehiscent and winged along the upper 
; suture only. Stigma minute. Petals narrow, almost equal, Stamens 5, froe. 
" Subord. II. Mimoses. Flowers regular, the petals valvate in bud, 
free or more usually united into a shorter or longer tube. Stamens 


definite or indefinite, free or connate. 
Trib. 1. MIMOSE A? Stamens definite, usually 10 or 5, or twice as 


many as the petals. , 

Subtrib. 1. MIMOSEJ VERZE. Anthers gland-tipped or not. Stamens free. 
Calyx valvato in bud. 

© Adnthers gland-tipped. 
x Flowers in spikes or racemes. 
ADENANTHERA. Pods 2-valved, often falente or circinate, transversely chambered 
between the seeds. Flowers in spikes or racemes. Erect trees. — Leaves bipinnate. 

Extrana. Pods largo, the indehiscent joints separating from the persistent 

thickened sutures. Flowers in spikes. Twndril-benring woody climbers. Leaves 


bipinnata, 
Es x x Flowers in oblong or globose heads. 
" NzrruwiA. Pods flat, 2-valved, thin coriaceous, Flowers in dense heads, Erect 


herbs. Leaves bipinnate. ° 
© © Anthers not gland-tipped. 


Ls e 
N 2 x Pods more or less jointed, the joints receding from the — 
sutures. 
Mimosa. Flowers in dense spikes or heads. Shrubs or herbs, with bipinnate 







x x Pods continuSus, not jointed. ` 
> + Valves of pod chartaccous or thin coriaceous, 
— AN . Pod flat, narrow, 2-valved. Stigma clavate, Herbs with bipin- 
-= EI Flowers in heads. 

en ert Pods. flat, rather broad, 2-valved. Stigma capitate. Shrubs or small 
tree: anate leaves. Flowers in globose heads, , : 
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+ + Valves of pod thick and woody, falcate. 
XvLra. Pods woody, tardily dehiscing. Flowers in globose heads. Trees with. 

bipinnate leaves. . 
| Subtrib, 2. PARKIE.E. Calyx imbricate in bud. Stamens monadelphous. 
T Panxta. Stamens 10, in neuters reduced to long filaments. Flowers in large 

long-peduncled heads, tho- lower ones nouter, the upper ones fertile. Trees with 
. bipinnnte leaves. 
Trib. 2. ACACIEZE. Stamens indefinite, free or conmte. 
l Sub'rib. 3. ACACIEÆ VERA, Stamens free. 

Acacia. Pods various, dehiscent or not. Flowers in heads or dense spikes, Trees 
or shrubs, sometimes climbing, with bipinnate leaves or the leaves reduced to phyllodin, 
armed or unarmed, ; 

Subtrib. 4. INGE. Stamens connate. Flowers in heads or dense spikes. 
© Seeds without an arillus, but on longer or shorter funicles. 
Arnmzzi. Pods straight. Trees with bipinnate leaves. 
S PrrupcoLomus, Pods more or less circinnate or cochleate, Trees or shrubs, 
rarely climbing, with bipinnate leaves. 
Carrtawpnza, Pods more or less faleate, with much thickened sutures. Trecs or 
o shrubs, with bipinnate leaves, 


te * © Serds conspicuously arillate. ^ : 
. Twos. Pods variously circinnate or cochleate. Trees or shrubs with simply 
| pinnate leaves. d 
Arillaria, Kurz. 
‘ 1. A. nonvsTA, Kurz in Journ. As. Soe. Beng. 1873, 71. (Sophora 
f robusta, Roxb. Hort. Bengh. 31. ; Wight Icon. t. *245). 


^ Has. Not unfrequent in the tropical forests of the southern slopes 
of the Pegu Yomah (above and about Rangoon) and in Upper 'T'enasserim.— 











» - Fl. Apr. June. 
` - Sophora, L. 
Bis 1. S. rosresrosa, L: sp. pl. 533 ; Roxb. Fl. Ind. II. 316; Miq. FL 
- Ind. I. 124 ; Bth. in Mart. Fl. Bras. Papil. 314, t. 124. (S. occidentale, s $ 
, L. 1. c.; Bot. Mag. t. 3390). 14 
pr Hi». Not unfrequent in the beach-forests of the Andamans; also — — 
— Pegu (Brandis). Mo 


: Lespedeza, Mich. ' — AM 

Conspectus of Species. — - n 

* Flowers in axillary almost sensile clusters, Y z 

. Appressed silvery silk-hairy ; leaflets linear-cuneate,...... "m — O 

* * Flowers in axillary and terminal racemes often collected into terminal panicles 
x All parts densely and softly pubvsceht ; bracts deciduous. 

setae racemes robust and sessile ; calyx-teeth almost filiform and 
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l. L. sericea, Miq. Ann. Mus. Lugd. Bat. IIL 49; Maxim. Syn,- 
Lesped. 42; Hf. Ind. Fl. IT. 142 (Hedysarum sericeum, Thbg. FL Japon, 
289; D. cuneata, Don. Gen. Syst. IL 307; Medysarum junceum, Roxb. 
Fl. Ind. Bat. III. 362, non L. f.). 

Ham. Ava, Khakyen hills, east of Bhamo CE Anderazon).— Fl. May. 

2. L. PINETORUM, Kurz in Journ. ‘As. Soc. Beng. 1873, 230 and 1. e. 
1874. 184 sub*13. - 

Has. Not unfrequent in the drier hill-forests of Martaban, at 4000 
to 6000 ft. elevation.— Fl. Fr. March. 

Allied to Z. tomentosa, Sieb. 

3. L. DECORA, Kurz in Journ. As. Soc. Beng. 1873, 231 ; Hf. Ind. 
Fl. II. 144. 

Han. Frequent in the drier, especially the pine-forests of Martaban, 
at 4000 to 6000 ft. elevation.— Fl. March ; Fr. Apr. 

Allied to L. eriocarpa, DC. 

4. L PARVIFLORA, Kurz in Journ. As. Soc. Beng. 1873, 231 ; Hf. 
Ind. Fl. II. 144. 

Has. Martaban hills (Nattoung), east of Tounghoo (Revd. F. Mason). 

Allied to L. elliptica, Bth., from which it differs by its much smaller 
flowers, its subulate calyx-teeth, the different vestiture of its inflorescence, 
and its deciduous bracts. 


Pycnospora, R. Br. 
1. P. nmnEkpxsamorpEs, RBr. in WA. Prod. I. 197 ; Bth. Fl. Hongk. 
91; Hf. Ind. Fl. II. 153. (P. nervosa, WA. Prod. I. 197). 
Hans. Tenasserim (Helf. 1813). 
Pseudarthria, WA. 
l. P. viscrpa, WA Prod. L 209; Wight Icon. t. 286; Hf. Ind. FL 
II. 154. (Hedysarum viscidum, L. Syst. III. 506; Roxb. FL Ind. III. 
356; Desmodium viscidum, DC. Prod. II. 316). 





es Has. Upper Tenasserim (Falconer, Griff.). 
* i m 
Desmodium, Iesv. r : 
Conspectus of Species. 
‘A. DzemrscENTIA. Pod-joints dehiscing along the ventral suture. > 


Subg. 1. Pleurolobium, DC. Pod-joints dehiscing along the more or less indented 
suture, distinctly separated or centinuous and the separation indicated by a transverse 


1S lino only. Inflorescence in a young state conspicuously imbricate-bracted. r 
oe "e All bracts deciduous. Pods continuous, the joints marked only by transverse 














KE ced cotes. io RR flowers purple; pod-joints about 2j lin. long by 3 
broad, densely and shortly hirsute, «eee sesreeee nme nnn D. gyroides, 
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Annual or biennial, the leaves as often 1- us 3-foliolate, with the 2 lateral leaflota much 
reduced, leaflets white-variegated ; flowers pale yellow, turning pale brick-coloured ; 
pod-joints about 24 lin. long and broad, shortly and sparingly hirsute, .. D. gyrans, 
* © Lowermost bracts of young inflorescences more or leas persistent, Poils dis- 
tinctly jointed, 
YAN 3-foliolate, the leaflets elliptigal to oblong; fruiting pedicels erect ; racemos 
COD ACA ea y xar PETI ec Nn EE UP DIOE, MES CON c0 D. heterocarpum. 
"Leaves 1—3-foliolate, tho loaflots more or less VOCI ; fruiting fedicels refractod ; 
raücemes shorter than the leaves, .....s ccc cess acccucceuscucnae D. vetroflexum, 
Subg, 2. Sagotia, Walp. Pod- joints dehiscing along the lower more or less indented 
suture. Young inflorescence not conspicuously bracted, 
9 Flowers in many-flowered terminal and axillary racemes which often form termi- 
nal panicles. Breet annual herbs. 
Stems and underside of leaves sparingly and appressedly groyish pubescent ; panicle 
glandular-puberulous ; pods glabrescent, s.s.s ..csce ecco ess. D. oblongum. 
Stems and peduncles spreadingly tawny pilose ; pods tawny pilose, ...... D. auricans, 
P. © * Flowers few, axillary or in leaf-opposed racemes. Prostrate or diffuse herbs, 
—— Flowers in leaf-opposed and spuriously terminal simple or branched racemes ; leaflets 


uU very small, **"t**5-^* "25 *"*^s*9»t 9980579558 459»595»299*9 *25»^955» eeeese D. microphyllum. 
Flowers usually yellowish, by 1—4 on a longer or shorter axillary peduncle which is 
longer than tho leaves, ......... ec socovees veeves erus ues dis VERCEME. 


Flowers usually purple or rose- coloured, by. 1—6 in the loaf “axils, ...... D. triflorum, 
B. IxpEmisckNTIA. Pod-joints not dehiscing in any way. 
* Flowers in terminal and axillary racemes often collected into 
panicles. Bracts small, deciduous or rarely persistent. * 
Subg. 8. Bu-desmodium, DC. Shrubs, undershrubs or herbs, the leaves 1—3- 
- foliolate; petiole not winged. Pods — many-jointed, the joints variously shaped, 
but never quito square. 
* Pods and ovary Quite glabrous, the joints more or less deeply indented on the 
lower suture, the basal one very shortly stalked. 
° x Leaves simple, broader than long, oblate to reniform. 
_ Flowers 3 lin. long, sky-blue, on capillary glandular pedicels }—4 in. long ; pod-joints 
: deeply indented at the lower suture, ........ eese sesecsseceecces: D. oblatum. 
M — white, on pedicels 11—2 lin. long ; pod-joints slightly indented at the 
JU MARINE NCKK OX TET TSSEERS EVITE engem sree sorres sso ss 2a TERLJOFIME, 
^». x x Leaves oblong to oblong-lanceolate. a 
! simple, or the lower ones 3-foliolate ; racemes slender, in diffuse terminal pani- 
. er cerita ——— 2 lin. long by 14 broad, ............ D. aubstipulaceum. 
l ° * Pods and ovary variously clothed with glandular or glandless, straight or 
Aooked hairs. 


x Pod-joints 4—5 times longer than broad, or if shorter stalk-like 
narrowed at tho base, 
+ Pod-joints pedicel.like narrowed or abruptly constricted at the. e^ 
base, securiform or crescent-shaped, puberulous. ——— A ed 
" O Pod-joints crescent-shaped, abruptly constricted at both ends, la 
ss oblong, acute or blunt, arit adem eie pod-joints br madly 1 
— end oniy 2 tin. long, corinceous, the basal ono refracted on a stall 2 1 | 
E E. Jor n. g thickened club-like at the apex, COO 35 5 rerne Det Cntium, 
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Leaves divaricately obcordate ; pod-joints membranons, broadly Innate, acute nnd 
divaricate at both ends, very flat ; spreading or trailing herb, .,.. D. obcordatum. 
O © Pod-joints socuriform, the basal one longr-stalked, 
Calyx about a line, the corolla 5 lines long; stalk of basal pod 


joint about 1—] lin. 
ru PEIIOCER EV CERE EE 


CÓ OA sv eee e+e 8" ee © we e+e ete esese E €9"5^9" £848 2 © D. aea fet. 
Calyx and corolla half the size; stalk of -busal pod-joint slender, | in. long, 
^ 5 o D, podocarpum. 
et + Pod-joints truncate at both ends, oblong to linear-oblong and 
sessile, i 


O Loaves pinnately 3-foliolate, 
Pod-joints only 14—2 lin. long by 4—} lin. broad, densely hooked pubernlous, not 
narrowed at the ends, ............... H sep heb ces tors eres DL, recurpatam, 
O O Leaves simple, the petiole short. 
Pod-joints 6—8, 3 in. long, slightly narrowed at both ends, irregularly striate, shortly 


glandular-pubescent ; petioles longer or shorter, ...... eco ccn Da ormocarpoides. 
Very near the preceding, the petiole very short ; pod-joints 10—12, about 3 lin, long 
and hardly a line broad, shortly glandular-pubescent, ....... b ies 93 Ke s „D, teres, 


x x Pod-joints narrow, as long or only twicems long as broad. 

+ Shrubs or more usually erect or spreading perennials, Pod- 
joints usually as long as broad, more or less rotundate with 

3 truncate ends. 
O Leaves simple. Pod-joints indented at the lower suture, 

about a line long. 

Perennial, erect, slightly appressed-pubescent; racemes elongate and very slender; 
pod-joints sparingly and shortly hispid ; leaves acute, ..,.........D). Gangetioum. 
As preceding, but diffuse, the leaflets broader and usually blunt, .... ....2). Jfexnostum, 
Shrub, densely pubescent; racemes tomentose, rather short and robust; pod-joints 
densely and shortly grey hirsute; leaves blunt, 2.2... scenes «ee Da datifolinm. 
O O Leaves 3-foliolate. Pod-joints about a line long and broad. 
Erect shrubby perennial; leaflets somewhat repand, glaucescent beneath, acute oF 
acuminate; branchlets almost terete; pod-joints densely covered with hooked 
BEL HARI Uo eeretevevFulétevevo-enceroosccuco Case edocet ne cse sn pls) MN 
p Diffuse perennial, the branches sharply 5—6-angular ; leaflets entire, blunt; pod-joints 


EL sparingly covered with white hooked stiff hairs, s... esee enn D. diffusum. 

| s + + Shrubs or woody undershrubs. Pod-joints usually about 

a twice as long as broad, more or less indented on one or 
| th sutures, 


O Bracts of the young inflorescence scarious and large, forming 
imbricate cones, very deciduous, but the basal ones usually 
remaining persistent. 

t Basal pod-joint sessile. 

| sessile or peduncled, rathor short; pod-joints 14—2 lin. long and nearly as - 

ad, indented on the lowes suture, appressed hirsute ; branchlets sharply angu- A. 

often villous on tho corners, ...«.eo ert orn n c. floribindum. >> 
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E A Sih + t Basal pod-joint shortly but distinctly stalked. t E 
—— mes slender, long-peduncled, forming spreading terminal panicles; pod-joints E 
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Racemes very slender and usually shorter than tho leaves, &ossile. or branched from the 

Si base ; pod-joints 4 lin. long by 24 broad, more or less indented at the lower suture, 

s sparingly and shortly hirsute; branches angular, ................J). karenaium. 

Racomes sessile or nearly so, robust, usually axillary or paniclod by the fall of the 
leaves ; pod-joints 4 lin. long by 24 broad, grey-villous, much indented at the 
lower suture; branchlets rather terete, s.. csse sess ccs asore. D. confertum. 

"T O O Bracts of the young inflorescence narrow, herbaceous, not 

2 conspicuous and imbricating ( Catenarig Bth.). 

Flowers À in. long, often in axillary slender racemes ; pod-joints oblong, nearly 4 lin. 
long, densely and shortly hooked-hairy, the basal one stalked,,...2. daburnifoliwm, 
Swhoen. 4. J'teroloma, Desv. Shrubs. Leaves 1-foliolate, tho petiole winged. 

Bracts minute, Pods very flat, many-jomted, tho joints not or hardly indented 

and almost square. 

Branchlots sharply triquetrous; pods glabrous or pubescent along the sutures or all 
OVOE, rt t mmm £66 4944499 € 9 995 99 os vico csssouas DÀ, friquefrum, 

2 * * Flowers clustered or in sessile or peduncled umbels in the axils 

of the leaves or in the axils of bract-like floral leaves. 
Subgen, 5. Denitrolobiwm, WA. Flowers in dense scssile or peduncled axillary 
umbels or clusters. Bracts minute or deciduous. Leaves pinnately 3-foliolate, Pods 

6—1- -jointed, appressed pubescent. 

| © Pods normally 2—1-jointed, Undershrubs. (Dicerma). 

. = Flowers by 2—4 or fewer clustered in the leaf-axils and passing into terminal leafy 

Pa FEN 6 Wace 440 «ats octesóoo v onoehos aonao n ^ae sso De biarticulatam, 

^ € è Pods 2—5-(only occasionally 1-) fointed. Shrubs or trees (Dondrolobium 

proper). % 

Flowers in sessile clusters ; pod-joints only 2 lin. long, .... sess 0 cephalotes, 

Flowers in poduncled umbels; pod-joints about 4 lin. long, sses «sss. ssa D. mmbellatum, 
Subgen. 6. Phyllodium, Desv. Flowers clustered or umbellate, in the axils of P 

bract-like large floral leaves which are complicately 2-foliolate, persistent, and placed ` 

d usly. Leaves pinnately 3- or rarely 1-foliolate. Pods 2—4-jointed, 

e*t © Poditpulescent or villous-pubescent, 

ES Leaflets 3—5 in. long, acuminate; pods villously pubescent, see De grande. 

Leaflets 1—2 in. long, rounded or almost retuse,......-006 Leer eee e cress D mentitum. 

es Pods glabrous except an the margin. 

ros  pinnately 3- or occasionally 1-foliolate, the petiole only 2—3 lin. long; pods E 

glabr net-veined, eee eee nn tee sree tees enn n n nn D, pulchellum. ee, 

i Et. D. exzorpes, DC. Prod. IL 326; Hf. Ind. Fl II. 475 at IE 

= »-gyroides, Miq. Fl. Ind. Bat. I. 244). » 
- Ha». Frequent in the mixed forests, especially the upper ones, 
rie my pibe stony bed of streams, all over Burma, from Arracan, — 
iun e ree PE HS.; Fr. CS. | 
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3. D. nmerernocarrum, DC. Prod. II. 337 (Hedysarum heterocarpum, 
L. sp. pl. 1054; Burm. Fl. Zeyl. 117, t. 53, f. 1. ; D. polycerpum, DG. 
d c. 334; Wight Icon. t. 406 ; Bak. in Fl. trop. Afr. II. 165; Hf. Ind. 
FI. II. 171 ; Hedysarum purpureum, Roxb. Fl. Ind. III. 353; D. patens, 
Wight Icon, t. 407 ; Hedysarum patens, Roxb. Fl. Ind. ITT. 262). 

Var. a. GENUINUM, branches and leaves beneath only thinly appressed- 
pubescent ; pods glabrous with fringed edges, or sparingly and minutely. 
stiff-hairy. 

Var. 8. TRICHOCAULON, Bak. in Hf. Ind. Fl. II. 172 (D. tricho- 
caulon, DC. Prod. II. 336; Hassk. Pl. Jav. rar. 367: Bth. FIL Austr. IL 
235), branches densely and spreadingly pilose, the leaves beneath appressed 
pilose ; the rest as in var. a. 

Var. y. CAPITATUM, (D. capitatum, DC. Prod. II. 225 ;- Miq. FL Ind. 
Bat. I. 241; Hf. Ind. Fl. II. 170: Hedysarum capitatum, Burm. Fl. 167, 
t. 54, f. 1), branches and leaves beneath more or less silvery pubescent, the 
leaflets smaller ; pods puberulous. 

Ham. Var. a, common in all leaf-shedding forests, especially the mixed 
ones, entering also the savannahs and cultivated lands, all over Burma and 
the adjacent islands; var. fj. Ava hills; var. y. Arracan.— FL Close of 
RS.; Fr. CS. - 

4. D. nkTROrFLEXUM, DC. Prod. IL 336; Hf. Ind. Fl. II. 170. 
(Hedysarum retroflexum, Linn. Mant. 103). 

Has. Tenasserim (Helf. 1692). 

5. D. onmroxcGvM, Wall. Cat. 5714; Bth. Pl. Jungh. I. 224 in adn. 

Has. Rather frequent in the upper mixed forests of the Pegu 
Yomah; Ava, Taong Dong (Wall.).—FL Nov. ; Fr. CS. 

This agrees so far with Hasskarl's description of D. Apmrines (Miq. 
Fl. Ind. Bat. I. 252), but I have no specimens to compare with. 

6. D. AvRICANS, Grah. in Wall. Cat. 5704; Bth. in PL Jungh. I. 223 
in adn.; Kurz in Journ. As. Soc. Beng. 1873, 23; Hf. Ind. Fl. II. 172. 

Hans. Frequent amongst shrubbery in sandy grounds in the neigh- 
bourhood of the sea in Arracan ; Tenasserim, Tavoy (Wall).—Fl. Close 
of RS.; Fr. CS. 

7. D. wicnorHYLLUM, DC. Prod. II. 336 ; Miq. FI. Ind. Bat. I. 239. 

(Hedysarum microphyllum, Thbg. Fl. Japan. 284; D. parvifolium, DC. 

l c. 334; Hf. Ind. Fl. II. 174). 

Hap. Martaban, Yoonzeleen, at 2500 ft. elevation (Brandis) ; Ava 

vi (teste Baker).—Fl. Fr. March. 

m — B D. nEPTANS (Hedysarum reptans, Burm. Fl. Zeyl. t. 54. f. 1; 

— -— Roxb: Fl Ind. ILL. 354; D. heterophyllum, DC. Prod. IL 334 ; Hf. Ind. 
3 L 173 ; D. triflorum var. WA. Prod. I. 229; Wight Icon. t. 291; 
dysarum heterophyllum, Willd. sp. pl. III. 1201). 
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e 
1 Han. More in woody lands and amongst shrubbery of Pegu and 
; —  Tenasserim.— Fl. Fr. RS. 
T: 9. D. rrecerorum, DC. Prod. II. 334 ; Wight Icon. t. 202; Bth. in 
[. Mart. Fl. Bras. XV. 95. t. 26; Hf. Ind. Fl. IL 173. (Jfedysarum triflo- 
" rum, L. sp. pl. 1057; Roxb. Fl. Ind. III. 353 ; Hedysarum stipuluceum, 
Burm. Fl. Ind. t. 54. f. 2.). 
3 Has. Frequent in short-grassed pastures and in cfltivated lands, 
rubbishy places, along river-banks, &c., all over Burma, from Chittagong 
H and Ava down to Tenasserim ; on the Andamans introduced only.—F1. Fr. : 
i RS. chiefly. 
e 10. D. onrarrw, Bak. in Journ. As. Soc. Beng. 1873, 230; HË, Ind. 
i Fl. II. 166. 
fi Has. Not unfrequent in the tropical forests, especially along rocky 
" choungs, of the Pegu Yomah and the Martaban hills; also Prome hills; 
| Ava, on Taong-Dong.—Fl. Fr. C. and HS. k 
it 1l. D. RENIFORME, DC. Prod. II. 327; Hf. Ind. Fl. 173. (Hedysa- 
9 rum reniforme, L. sp. pl. 1051 ; Burm. Fl. Ind. t. 52. f. 1.). 
X. Has. Prome; Ava, on the banks of the Irrawaddi (according to 
Baker). 
All Burmese specimens seen by me b*long to the preceding species. I 
myself gathered the true Burmannian plant only in the Terai-lands of 
Sikkim. " 
$ 12. D. sunstrecnacetm, Bl MS. (D. stipulaceum, Miq. Fl. Ind. 
D Bat. I. 252, non. DC. ; Hedysarum mucronatum, Bl. Buitenz. Cat. 92). 
T | ~ Has. Martaban, Nattoung Hills. (Revd. F. Mason). 

This species greatly resembles the American Ð. stipulaceum, DC. 
(which I suppose to be the same as D. cajanifolium, DO., referred to by 
Baker in Fl Ind. II. 161). It differs in its stouter stature and its 
"broad ovate (not linear-subulate) calyx-lobes. The pod-joints are glabrous 
‘and net-veined, not hooked-pilose like those of Hasskarl's D. Aparines, 
— Miquel combines with D. stipulaceum, while Baker would make it 
jus with D. spirale. 

43. D. coxcrxxum, DC. Prod. II. 835 ; Miq. Fl. Ind. Bat. I. 245 ; 
[f. Ind. Fl. II. 170. (D. gendalum; WállPL As. far. I. t. 04). | 
Has. Not unfrequent i in — o the drier hill-forests oS 
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(Uraria obcordata, Mía. 
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Han, In the moister hill-forests of Martaban, cast of Tounghoo, at 
4000 to 5000 ft, elevation. 

Baker identifies the D. trichocau/on of Hasskarl's Pl. Jav. rar. 207 with 
the above, but this he could only do by simpl y guessing, for the description 
does not in the least agree and the dehiscent pods at once indicate its true 
allinity. 

16. D. Pppocanru, DC. Prod. II. 336 ; HË. Ind. Fl. IL. 165. 

Han. Ava Hills. 

N. B. If D. laxum, DC. 1. c. (Hedysarum laxum, Spreng. Syst. 
app. 292) is correetly referred to the above species (as to which I entertain 
grave doubts), this name has precedence. 

17. D. nEcumvaTUM, Grah. in Wall Cat. 5717; WA. Prod. 220; 
Wight Icon. t. 374; Miq. Fl. Ind. Bat. I. 250. (Hedysarum recurvatam, 
Roxb. Hgrt. Bengh. 57. and Fl. Ind. IIT. 358 ; Wight Icon. t. 409 ; Hedy- 
sarum diffusum, Roxb. Fl. Ind. III. 357, non Willd ; D. laxiflorum, DG. 
Prod. II. 335; Hf. Ind. Fl. II. 164; D. diffusum, DC. L c. 335, not 
336). 

Has. Common in the dry and upper mixed forests of Chittagong, 
Arracan, and Pegu.—Fl. Close of RS.; Fr. CS. 

18. D. reres, Wall Cat. 5694; Bth. in Pl Jungh. I. 225 in adn. ; 
Hf. Ind. Fl. II. 161. " : 

Han. Ava, Taong Dong (Wall.). 

19. D. Gaxeericum, DC. Prod. II. 327 ; Wight Icon. t.. 271; HE. 
Ind. FL II. 168. (JZedysarum Gongeticum, L. sp. pl. 1052; Roxb. Fl. Ind. 
IIL 349; Jfedysarum collinum, Roxb. Fl. Ind. III. 348; D. latifoliun, 
Wight Icon. t. 272). 

Han. Frequent in all deciduous forests, especially thë mixed ones, - { 
also entering the savannahs and cultivated lands, all over Burma, from ` 3 

e Chittagong and Ava down to Tenasserim.—Fl. RS.; Fr. CS. — 
20. D. ruexvosum, Wall. Cat. 5691; Bth. in Pl. Jungh. 224, in 
e.. adn.; Hf. Ind. Fl. II. 165. 
"Haa. Prome Hills. e 

^ "This, as already suggested by Bentham, is hardly more than a diffuse 

va ty of JD. Gangeticum, with broader leaves and spreadingly hirsute 







321. D. LATIFOLIUM, DC. Prodr. II. 328; Wight Icon. t. 370; Hf. —— 
id. Fl. PI. 168. (Hedysarum latifolium, Roxb. Hort. Beng. 57 and FL jJ 
race T 1 $50; Bot. Reg. t. 355; JD. lasiocarpum, DC. Prod. Il. 328; ^u ^ 
Ba REEL — At XI. 162). 
“he t in the dry and open forests of Ava, Prome, Pegu, and 
Close - e of RS. ; Fr. CS. 
r voll, ri As. rar. oe t. 157; Hf. Ind. FI. mam 
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CD. sinuatum, Bl. MS. ap. Mig. Fl. Ind. Bat. I. 255; Hf. Ind. Fl. HH. 166; 
JD. dasylobum, Miq. Suppl. Fl. Sum. 113 and 305). 

= Ham. In the drier hill-forests of Marheban, eust of Tounghoo, at 
4000 to 5000 ft. elevation. 

29. D. »irrvsvMw, DC. Prod. LL. 336 ; Wight Icon. t. 208 ; Hf. Ind. 
Fl Il]. 169. (Hedysarum diffusum, Willd. Sp. pl. LII. 1180; Hedysarum 
auriculotum, and H. quingueangulatum, Roxb. Fl. Ind. HI 355; D. quin- 

| guangulare, Wight Icon. t. 293). 
Hans. Prome Hills (Wall. Cat. 5716, D.).—F1. Sept.—Octob. 
24. D. rronisuNDvM, Don. Gen. Syst. II. 297; Hf. Ind. FL II. 
f 167. (Hedysarum floribundum, Don. Prod. Nep. 244; D. multiflorum, 
l DC. Prod. II. 335; D. dubium, Ldl. Bot. Reg. t. 907 ; Bot. Mag. t. 2960). 
Hans. Not unfrequent in the drier hill-forests of Martaban and Up- 
per Tenasserim, at 4000 to 5000 ft. elevation.—Fl. Close of4RS. ; Fr. 
25. D. rmrrtEroLIUM, Don. Gen. Syst. IT. 297 ; Hf. Ind. Fl. II. 168. 
— Ham. Tenasserim, Tavoy (according to Baker). 
$ 26. D. KanrsNsiUvM, Kurz, MS. 

Has. Martaban, rare in the pine-forests east of Tounghoo, at 4000 
to 5000 ft. elevation ; Ava, Khakyen Hills east of Bhamo.—Fr. March. 

27. D. raAzvnwNrmEOLIUM, DC. Prod. II. 337; Hf. Ind. FL II. 168. 
(Hedysarum laburnifolium, Poir. Dict. VI. 422; Catenaría laburnifolia 
Bth. in Pl. Jungh. I. 220). 

Haz. Ava Hills, 
| 28. D. TnaiQvETRUM, DC. Prod. II. 326; Hf. Ind. FL II. 163. 

* (Hedysarum triquetrum, L. sp. pl. 1050; Roxb. Fl. Ind. III. 847 Pteroa- 

E loma triquetrum, Bth. in Pl. Jungh. I. 220). 
1 E. Van. a. GENUINUM, pods more or less greyish hirsute or villous, larger 
— and usually somewhat curved ; flowers larger. 
T Van. f. PSEUDO-TRIQUETRUM, (D. pseudo-triquetrum and D. alatum, 

Ec. Dc. Prod. IT. 326; Hedysarum alatum, Roxb. Fl Ind. III. 348), pods  « 
glabrous or pubescent only on the edges, shorter and straight ;. flowers 


Has. Common in all leaf-shedding forests, especially the mixed ones, 
but also ascending into the drier hill-forests up to 5000 fb. elevation ; all. z 
over Burma, from Chittagong and Ava down to Tenasserim and the Anda- 
3 (0 mans; ; var. B. equally common, but restricted to low levels, —Fl. Fr. Close 
E ^ : RS., and Cs. i. y 
wih E D. nramTrcvLATUM, F. Muell Fragm. Phyt. II. 121; Bth. Fl. 
1. 231; Hf. Ind. Fl. II. 163. ————— datum, DC. Prod 
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Han, Ava, Irrawaddi valley at Mengoon (J. Ande | 
myo (Wall.).—Fr. Jan. s : AEAN — 

30. D. creruatores, Wall. Cat. 5721: Wight Icon. t. 373 ; Bedd. 
FL Sylv. 87. Anal. t. 12. f. 4; Hf. Ind. Fl II. 162. (Dendrolobium 
cephalotes, Bth. Pl. Jungh. I. 218 ; Hedysarum cephalotes, Roxb. Fl. Ind. 
Ill. 360; Hedysarum umbellatum, Roxb. 1. c. ; D. congestum, Wall. Cat. 
5723 ; Wight Icon. t. 209). 

Han. Common in the mixed forests, especially the lower ones, 
entering also the savannahs ; all over Chittagong and Ava, down to Pegu 
and Arracan.—Fl. Close of RS. ; Fr. CS. 

" 31. D. vwnELLATUM, DC. Prod. II. 325 ; Bth. Fl. Austr. IL. 230 ; 
Hf. Ind. Fl. II. 161. - (Dendrolobium umbellatum, WA. Prod. L. 2254; 
Hedysarum umbellatum, L. sp. pl. 1053). 

Han, Frequent in the beach-forests all along the coasts of the Anda- 
mans and Tenasserim ; re-appears on the limestone hills of Segain, Ava.— 
Fl. Fr. CS. 

32. D. GRANDE, Kurz in Journ. As. Soc. Beng. 1874, 184; Hf. Ind. 
Fl. II. 162. 

Han. Ava, Irrawaddi valley near Tagoung (J. Anderson).—Fl. RS. 

33. D. vesrirum, Bth. MS.; Hf. Ind. Fl II. 162. (Phy/lodium 
Pestitum, Bth. in Pk Jungh. I. 217). 

Han. Tenasserim, from Moulmein down to Mergui.—Fr. CS. 

34. D. rvrcuELLUM, Bth. in Hongk. Fl. 83; Hf. Ind. FI. II. 162. 
CDicerma pulchellum, DC. Prod. II. 339; Wight Icon. t. 418 ; Hedysarum j 
pulchellum, Roxb. Fl. Ind. III. 361). 

Han. Frequent in all deciduous but chiefly in the open and dry 
forests, all over Burma, from Chittagong and Ava down to Tenasserim ; 


also Andamans.—Fl. RS.; Fr. CS. 


. Alysicarpus, Neck. 5 
; Conspectus of Species. 
ye * Calyx shorter than the frst pod-joint. 
Pod-joints inflated-globular, without wrinkles or veins, ee ee eee Oe eee eee 4. montlifer. 
" Pod-joints slightly compressed, thickened at the truneate ends, obsoletely wrinkled- 
net-veined, asese: ** @e ee eeee wpeenee 972525 à & & @eeee eee ter ee ee ee ee ee A, vaginalis, 


d 9 © Calyx much longer than the first pod-joint, the teeth much imbricate in fruit. 
b Calyx-lobes lanceolate, acuminate; pods as long or twice as long as the calyx, tho | 
- = joints (fully ripe) almost smooth, obliquely deangular, «+00, A. Pupleurifolius. 
- Glabrous; ealyx-lobes broader and acute ; pod enclosed in the scarious calyx, the - 
hut | joints Broador than long, strongly and transversely wrinkled, ...... 4. rugosa, 
—e88 but stems silk-hairy, the calyx-lobes and bracts fringed with long silky - 
Sa SU Aet P ts twice the Bizeps essees 999992298 ^^^424 Peet eee af. styracifolius. 
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l. A. wowiLiFER, DC, Prod. IT. 353; HF. Ind. Fl. T. 157. (Hedy- 
serum moniliferum, L. Mant. 102; Burm, Fl. Ind. t. 52, f. 3; Roxb. FI. 
Ind. III. 345). 

Has. Ava; Tenasserim, near Moulmein (Wall). 

2. A. vaervanis, DC. Prod. II. 353; Hf. Ind. Fl. IT. 158. (Hedy- 
sarum vaginale, L. sp. pl. 1051; Roxb, FL Ind. III. 345). , 

Var. a, GENUINA, leaves all, or only the eauline ones, narrow. 

Var. B. NcwMMUvLAmrFOLIUS, Miq. Fl. Ind. Bat. I. 232 ; Hf. Ind, Fl. 
IL 158. (Alysicarpus nummularifolius, DC. Prod. II. 353; Hedysarum 


-mummularifoliun, L. sp. pl. 1051), leaves all more or less oval or almost 


orbieular, usually small and sometimes very small or minute, 

Hans. Frequent in grassy places of all leaf-shedding forests and in 
cultivated lands, all over Chittagong, Peru, and Martaban, down to Tenas- 
serim ; var. 8. more in the drier forests, in sandy pastures, etc.—Fl. Close 


-of RS. ; Fr. CS. 


8. A. nvPLEURIFOLIUS, DC. Prod. II. 352; Hf. Ind. Fl. II. 158. 
(Hedysarum bupleurifolium, L. sp. pl. 1081, non Roxb. JHedysarum 
gramineum, Retz. Obs. v. 26; Roxb. Fl. Ind. III. 646). 

Ham. Frequent in long-grassed juggle-pastures of the dry and open 
(especially the low) forests, from Ava and Prome down to Pegu.—Fl. RS. à 
Fr. CS.- 

4. A. nvcosus, DC. Prod. II. 353; Bth. Fl. Austr. II. 239; Hf. 
Ind. FL II. 159. (Hedysarum rugosus, Willd. sp. pl. III. 1173; Medy- 
sarum bupleurifolium, Roxb. Fl. Ind. IIT. 646, non L. ; A. Wallichii, WA. 


- Prod. I..234). 


Han. Frequent in all leaf-shedding forests, especially in the savannah 
and savannah-forests, and in grassy cultivated lands of the alluvial plains 
of Pegu.—Fl Close of RS.; Fr. Cs. 

6. A. STYRACIFOLIUS, DC. Prod. II. 853. (Hedysarum glumaceum, 


— Koen. ap. Roxb. Fl. Ind. IIL 247 ; A. rugosus var. styracifolius, Bak. in | 


— 7 HË Ind. FI. II. 159). 


— — Har. Ava (according to Baker). e ] 


N. B. Hedysarum procumbens, Roxb. Fl. Ind. IH. 346, is | the same 





as Alys. hamosus, Edg., and Roxburgh's name has precedence. 4 


. 
Mecopus, Bonn, ue! * etd 


IESU oon; Beas. in Hore: PL Jive 154, t. 82; M ; 
E e Hf. Ind. Fl. II. 160. P 
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Lomrea, Neck. 
Conspectus of Species. 
* Clabrous herbs. Calyx glabrous. 
Terminal leaflet several times broader than long, transversely divaricate-lunate, 


, o Js véspertilionin, 
Terminal leaflot barely twice as broad as long, obversely reniform, ...... L. ponioulata, 


* * Mare or less puberulous or pilose herbs. Calyx pubescent or villous, 
Leaflets obversely reniform to oblate ; racemes sample, terminal, ,....... Le reniformis, 


, I L. rAwicuLATA, Wall. Cat. 5673; Bth. in PL Jungh. IL. 215 in 

adn.; Hf. Fl. II. 154. 

Han, Ava, Taong dong (Wall). 

2. DL. nENtiFORMIS, DC. Prod. II. 324. 
Lour. Fl. Coch. II. 345 ; L. obovata, Desv. 
Ind. Fl. II. 151). 

Han. Ava, on the limestone hills of Segain and Pagha myo (Wall.).— 
Fl. Oct. 


(Hedysarum reniforme, 
Journ. Bot. III. 122. HE 


Uraria, Desv. 
Conspectus of Species. 

© Flowers in elongate sleni®r lux racemes, the upper ones collected into Germinal 

panicles, 
x Bracts subulate, persisting at the flowering. | Pedicols in fruit straight, 

— but retlexed. 
Calyx-lobes I} lin. long, long-tawny-pilose; stipules lnnceolate, § in. Img; pods 
densely hooked-hispid, 2... cece cee sees we Imm nnn n D. covdifalia, 
x x Hraets very deciduous long before opening of the flowers, Pods 
minutely puberulous. Pedicels in fruit arcuate. — 

Pods glossy ; calyx about 2 lin. long, in fruit rather ample and almost enclosing the 


 »80€909960€8 92997024 9*?5»9*69 Peete Fà CHEE HE ee eee eee ¢eneee . U, campanulata. 


Pods opaque ; calyx 14—2 lin. long, very much CUPNB: than the pod,...... U. hamosa, 


€e 9 Flowers in dense thick simple or almost signple racemes. 
` x Bracts all very deciduous and fallen long before opening of the 
* flowers. 
—* O Upper leaves pinnately 5— 9-foliolate. 
n + Leaflets narrow. 
» B. ‘Leaflets: white-varieguted, blunt or bluntish, the net-venation beneath strong and — 
* od-joints leaden-coloured, polished ; seeds pale-coloured, 2. 4.252620 ses U picta. 





south glaucous-green, ono-coloured, long and very sharply acuminate, the net-vena- 
Eden very thin and lax; pod-joints glossy; seeds brown, ...-+--+.+.- U. acuminata, 
t f Leafets broad. 

— and close net-venation ; pod-joints opaque, =. s.s... U ceinita. 
O O Leaves I- and 3- foliolate (often on the same plant). 

er stout plant, usually tawny pilose ; pods opnque, not-veined, ....-, U. Lagopus. 
—— x x Bracts al) persistent at flowering time and conspicuous. 

os and brown-pilose; pods glossy black, .. . . ©. ‘alopesteroiden. 












tit LP ae 


and groyiah pilose ; pods pale-coloured, opaque, U. lagepoiden, — 
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|j 1. U: cawPrANUvLATA, Wall Cat.,5085; Voigt Hort. Cale. 221. > 
| (Lourea campanulata, Bth. in Pl. Jungh. I. 215 in àadn.; Hf. Iud. Fl. 

: AT. 155). 

ii Han. Ava, Taong Dong (Wall.).—Fl. R. and CS. ; Fr. CS. 

This species connects Uraria and Lourea, two genera rather too 
! artificially separated. 


2. U.nawosa, Wall, Cat. 5651; Wight Icon. t. 284 ; Wf. Ind. Fl. II. 
156. (Doodia hamosa, Roxb. Fl. Ind. III. 3067; Tosmodism Horsficldit, 


Mig. Fl. Ind. Bat. I. 251; Desmodium dasyphylium, Mig. |l. c. 2593, teste ` 
| Baker). 
> Ham. Frequent in all leaf-shedding forests, especially the mixed ones 


and the eng-forests, entering also the savannahs, from Chittagong and Ava 
down to Pegu and Arracan.— Fl. Close of RS.; Fr. CS. 
* Doodia simplicifolia, Roxb, Fl. Ind. III. 366, seems to be only the 
Simple-leaved form of this species, which Wallich distributed undar the 
l name of U. leptostachya. 
$ 3. U. conprroLri, Wall. Pl. As. rar. I. 33, t. 37; Hf. Ind. F1. II. 
1 157. 
f, Has. Not unfrequent in the dry forests of Ava and Prome, occa- 
i — sionally seen in the drier upper mixed forests of the Pegu Yomah.—Fl. Fr. 
A Close of RS. 
| 4. U. rrcra, Desv. Journ. d. Bot: III. 122; Wight Icon. t. 411; 
Hf. Ind. Fl. IL 155 (Hedysarum pictum, Jacq. Icon. rar. III, t. 567; 
Doodia picta, Roxb. Fl. Ind. III. 365). 
Hans. Not rare along river-banks and in — of Chere 
and Arracan ; also Ava.—Fl. Fr. RS. 
5. U. ACUMINATA, Kurz MS. 
Han. Not unfrequent in the eng-forests of Pegu and Martaban.—F1. 
CS. 


~~ 


p - i 


i 
I 













CM Nery near to the preceding, but it has altogether a different look and 
_ differs in the characters given above. . 
at os: U., cntsrra, Desv. Journ. d. Bot. IIT. 122 ; Hf. Ind. Fl. II 155 

, exel. syn. Icon. Wight. (Hedysarum erinitum, L. Mant. 102 ; p FL 
Ind. 169. t. 56; Doodia crinita, Roxb. Fl. Ind. ITE. 369). 

— War. jj. macrostracnya, Wall. Pl. As. rar. II. 8. t. 110; more ro ust 
= Eu leaves larger ; racemes 1—14 feet long. ^i 
— Ham. Frequent in the mixed forests all over Burma, from Chittagong, - 
a, Pego, and Martaban down to TTenasserim.—Fl. Close of RS; Fr. r: CS: 
be. U. Lacorvs, DC. Prod. II. 321; Hf. Ind. Fl. IL. 156 — 
E Ren) e lagopoides, Royle Ill. Him. Pl. 201 t. — ran 
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* Roxb. Fl. Ind. III. 368 ; U. repand: Wall. Cat. i h. 
T. 269; Hf, Ind. FI TL 160. — TM 
Han. Along the banks of the IrrawsAd: i in Prome and Ava.—Fl. RS. 
9. U. Lacororpes, DC. Prod. IT. 324; Wight Icon. t. 289 ; Hf. 
Ind. Fl. II. 156 (Hedysarum lagopoides, L. sp. pl. 1057 ; Burm. FL Ind. 
68. t. 53. f. 2. ; Doodia lagopodioides, Roxb. Fl. Ind. TIL 366). = 
Has. Chittagong ; ; most probably in other parts of Burma.-—FL RS. 


Zornia, Gmel. 


1. Z. DIPHYLLA, Pers. Syn. II. 318; Bth. FL Austr. IT. 228 and in 
Mart. Fl. Bras. XV. 80. t. 21-22 ; Hf. Ind. FI. II. 147 (Hedysarum diphyl- 
lum, L. sp. pl. 560; Roxb. Fl. Ind. III. 353.) 

Han. Not anfrequeit on sandy or gravelly pastures and in grassy 
places of the eng and dry forests, all over Arracan, Pe gu, and Prome ; also = — 
Ava,—Fl. Fr. RS. | 


Arachis, L. 


*1. A. nvPOGEA, L. sp. pl. 1010; Roxb. Fl. Ind. III. 280; WA. 
Prod. I. 280; Miq. Fl. Ind. I. 281. 
| Has. Cultivated all over Burma.—Fl. Fr. R. and CS. 


n Smithia, Ait. 
| Conspectus of Species, 
> © Fruiting calyx simply striate, not reticulate, the lobes more or less acute > jointa 
i af pod more or less globular. 
I... Calyx-lobes quite glabrous and nude; flowers in slenderly peduncled naked heads or 


* ease sikura QUEMA ES S. sensitica. 
S | Calyx-lobos more or less hairy-fringed on the keel —* flowers in denso sessile «. 
















heads involucred by the uppermost leaves, .... 4. eee sesso Ss Conferta, 
ha. Calyx-lobes minutely toothed, the teeth all excurrent into bod sti bristles; flowers 
in dense slenderly peduncled naked heads, .. AD CREER. S. ciliata. 
© *. Fruiting calyx yrceolate-bell- „shape, atriata "and net-veined, the — more or 

leas truncate ; pod-joints (and also the seeds) much compressed, 
Leafleta in 4 to 2 pairs; upper part of stipulo about 3 lin. long ; pod-joints 10—12, 
EC ^d ‘a line long, papillose, .... 2e eee beceus Jere sh encores vaa T ni ve S. dichotoma, 
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in 10—15 pairs; upper part of stipule nearly an in. long; pod-joints 20—25, S 
2 lin, long or longer, veined, . » ** aenee ee eee eee nee rece cosucuonsoeseo sole grandit. .— E 
sf S. SENSITIVA, AiteHort. Kew. IIL 496 t. 13; Roxb. Fl Ind. fe 


XIL 42; Salish, Parad. Lond. t. 92; Hf. Ind. Fl. IL 148. (S. Jacanica, 

E in Pl. Jungh. L 211; Miq. Fl. Ind. Bat. I. 271). 

Har » Very frequent in moist pasture-land, along grassy borders and. 
llow fields — in diluvial wa all over — from Chitta- 
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p. 9 S. coxrerra, Sm. in Rees Cyclop. XXXIII. No. 2; Miq. Fl Ind. P 
* Bat. I. 272. (S. geminiflora, var. conferta, Bak. in HE. Ind. Fl. II. 149; 

| S. hispidissimea, Zoll. in Geneesk. Arch. ILI. 55). S 

* Han. Tenasserim, Tavoy (Wall. Cat. 5668 I).—Fl. Octob. 

d^. 3. S. cibrATA, Royle Ill. Him. PL 201. t. 35. £. 2; Hf. Ind. Fl. I. 

: 150. - 

f Han. Not unfrequent in the hill-pastures and in grassf spots of the 


drier hill, especially the pine-forests of Martaban, at 3500 to 5000 feet 
elevation ; also largely entering the deserted hill-toungyas.—FL Fr. Its. 













, 4. S. picnoroma, Dalz. MS.; Hf. Ind. Fl. IL. 150. : 
l Han. Arracan, in long-grassed pastures on sandstone banks near the 
j sea opposite Akyab.—F I. Fr. Octob. 
1 5. S. ananvis, Bth. MS.; Hf. Ind. Fl. II. 151. 
Ha». Pezu, in diluvial lands bordering the southern and western base 
J of the Pegu Yomah, rather rare in temporarily inundated long-grassed jungle- 
E af E » 
pagtures.— b l. Fr. RS. 
í Goissaspis, WA. 
ADR 1. G. emisrATA, WA. Prod. I. 218; Bedd. Icon. t. 293; Hf. Ind. 
$.: Fi. Il. 141. 
F — "Ham. Common in wet pastures, rice-fields, ete., especially of the allu- * 
s vial plains, all over Arracan, Pegu, aud Martaban down to Tenasserim; also ^ 
* JAwL—FL HS.; Fr. Close of R. and begin of HS. . 
bh ZEschynomene, L. . t 
E Conspectus of Species. 5 
- Calyx and corolla glabrous, the litter only 4 lin. long; pod-joints only 2 lines long, 
mx T 53 
TM and outside of keel of corolla periosly hairy, the corolla about an in. long; deem | vd» 
bi iiloub d ia. ong, E O ie n E 


Ld 1 æ 
4 


+ JE. Ismea — 1061 ; Wight Fount 405; Hi Ind. Fl. — 
. (Æ. Cachemiriano, Camb. in Jacq. Voy? 40. t. 455, Ao. sensitiva, mr 
B. FL d'Owar. 89. t. 53, non Sw. ; Hedysarum Neli-tali, Roxb. Fo — 
4. ITL $65; Smithia aspera, Roxb, l, c, 843). 
ET Frequent in swamps and along swampy river-sides, i 

- piel alla over Burma, from Chittagong and Ava'down toTe "e 
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Ormocarpum, P. d. B. 
1. O. sENNoTDES, DC. Prod. II. 315; Wight Icon. t. 297; Hf. Ind. 
FL II. 152. (Hedysarum sennoides, Willd. sp. pl. III. 1207; Roxb. Fl. 


Ind. III. 364; zs ochroleucum, Zoll. and Mor. Syst. Verz. 6. ; Mig. Fl. Ind. 
Bat. I. 1083). 


Has. Siam; most probabl y also in Tenasserim. 


Cicer, L. 

*1]. C. ARIETINUM, L. sp. pl. 1040; Roxb. FL Ind. III. 324; Bot. 
Mag. t. 2274; Wight Icon. t. 20; Schrank Handb. t. 202; Sibth. FL 
Graec. t. 703 ; DC. Legum. t. 54; Hf. Ind. Fl. II. 176. 

Has. Generally cultivated in the plains all over Burma.—Fl. Fr. CS. 


Vicia, L. 
Conspectus of Species. 
Flowers solitary, almost sessile, nearly 4 in. long; pods glabrous, §—18-seeded, 


PF, sativa, 
Flowers hardly 2 in. long, several (2 ere forming a peduncled raceme ; poda shortly 
hafe ROO V. hírsute. 


#1. V. sativa, L. sp. pl. 1037; Roxb. Fl. and 323, IIL t. 522; 
Engl Bot. t. 334; Schrank Fl. Monac. II. t. 264; Sturm Deutschl. FL 
YIII. t. 31 ; Alef. in Bonpl. 1861, 71; Hf. Ind. Fl. II. 178. 

* Has. Ava, Bhamo (J. Anderson).—Fl. Febr. 


Lens, Gren. and Godr, 


1. L. ESCULENTA, Meench Meth. 131; Alef. in Bonpl. 1861, 130. 
(Ervum Lens, L. sp. pl. 1039; Koch Syn. Fl. Germ. 172; WA. Prod. IL 
235; Schrank Handb. t. 102 Sige Deutschl. Fl. VIII. t. 32; Cicer Lens, 
Willd. sp. pl. III. 1114; Roxb. Fl. Ind. III. 321). 

Has. Chittagong, cultiv ated by natives.—Fl. Fr. CS. 


Lathyrus, L. 
Conspectus of Species. 
Leaves Segun to tendril-like petioles; stipules 1—1 in. long, sagittately ovate; 


flowers yellow, scor esos (499 «454859998 F^ HHO OEE TE H reseso BOS oes np a A phaea. 
Leaves pinnate, with 1—2 pairse of leaflets ; stipules half- -sugittate, small; tlowers 
mkyblue or white, ....ssseccsereceersrereerreetseneser rennen L. saficus, 


*]. L.sarrvus, L. sp. pl. 1030; Roxb. Fl. Ind. ILI. 322 ; Sibth. 
Fl. Gree. t. 695 ; Bot. Mag. t. 115; Koch Syn. Fl. Germ. 174; Hf. Fl. 
D Ind. Fi. II. 179. ~ 
s — Chittagong, cultivated only. — Fr. CS. 
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Pisum, L. 

*l. P. saTITvUM, L. sp. pl 1026; Roxb. Fl. Ind. III. 321; Koch 
Syn. Fl. Germ. 172 ; Schrank. Fl. Monae. TIT. t. 261. 

Var. a. SATIVUM, flowers larger, white; seeds globular or nearly so, 
pale coloured or green. s 

Var. B. ARVESSE. (P. arvense, L. sp. pl 1027; Koch. Syn. FI. 
Germ. 172; Sturm. Deutschl. Fl. II. t. 4; Sibth. Fl. Græc. t. 687 ; flowers 
white or pale violet, the wings and keel purple ; seeds somewhat depressed x 
angular, greyish, brown- or purple-mottled. 

Ham. Var. a. Cultivated in Ava, Prome, Peru, cte. ; var. fg. cultivated 
in Chittagong.—Fl. Fr. Cs. 

Abrus, L. 
Conspectus of Species. 
Pods 41 —1 as broad as long, somewhat crumpled ; seeds terete, ........4. precatorius, 
Pods fat and straight, 4 to 6 times as long ns broud ; seeds compressed, |, . f. devigatis, 

1. A. ruECATORIUS, L. Syst. 533; Roxb. Fl Ind. III. 257 ; Bth. 
Fl. Hongk. 92; Hf. Ind. Fl. II. 175. 

Han. Frequent in the mixed forests, especially the lower and upper 
ones, but also in hedges, etc., of cultivated lands, all over Burma, from 
Chittagong and Ava down to Tenasserim.—Fl. Close of RS. ; Fr. CS. 
| 2. A. LExviGATUS, E. Mey. Comm. Pl. Afr. 263 ; Harv, Fl. Cap. II. 
, 263.—( A. pulchellus, Wall. Cat. 5819; Baker in “Fl. trop. Afr. II. 175 
and Fl. Ind. II. 875; A. melanospermus, Hassk. Cat. Bog. 282; Miq. nm. T 
— Jnd. Bat. I. 159). a 
. Has. Pegu, Rangoon (Cleghorn); Upper Tenasserim, between | 
Chappedong and Amherst (Wall.).—Fl. Close of RS.; Fr. CS. 
| N. B. 'Ihwaites' A. pu/che/lus differs by its much larger and broader 
seeds. 









; Clitoria, L. | . 
ds - Conspectus of Species. 
Corolla quite glabrous, 
—  "Leaflets in 2 or rarely in a single pair; bractlets roundish, ...... 2.2.4 C. Ternaten: * 
x x Standard more or less pilose outside; leaves pinnately 3-foliolute. . 
Calyx glabrous, the tecth much hiirte tan the tae: bractlets only 2—3 lin, long, 
' lintar, subulate-acuminnte; flowers by twos, voduncibd: Giris se 0 Mariona. 
31 Calyx puberulous, tho tooth as long as tho tube ; bfactlots toos Aer and tes MEE 
au | E C eed flowers by 3—6 clustered in the leaf-axils, Noni rahamiis 
s eet Lom ace Bot, Moe NN : 
3 Hf. Ind. Fl. II. 205. 
E Ha , Not poiana in ntho, — — mens, pape 
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in hedges, in shrubbery, along river-sides, ete., of cultivated lands.—Fl. Fr. ‘ 
chiefly RS, 

2. C. Gnanawrr, Steud. Nomencl. Bot. 2nd ed. ; Bth. in Pl. Jungh, 
II. 232 in adn. 

Var. a. Granamtr (C. Grahamii, Stend. 1. c.) elongàáte, twining, ap- 
pressed pubescent ; bractlets broader and larger, nearly half as long as the 
calyx; leaflets atuminate or sharply acuminate ; ealyx-lobes narrower, subu- 
late-acuminate ; pedicels very short, the raceme almost reduced; standard 
more pilose outside. 

* Var. B. w^cnornvnrna (C. macrophylla, Wall. Cat. 5345; Bth. in 
Linn. Proc. IL 38; Hf. Ind. Fl. II. 209), more robust in all parts, the 
shoots and petioles spreadingly tawny pubescent, glabrescent ; leaves larger, 
acute or nearly so; raceme short, often branched ; the rest as in preceding. 

Han. Tenasserim (Helf. 1727), Tavoy (Wall. Cat. 5346) ; Bithoko 
range, at 3000 ft. elevation (Brandis); var. 8. Ava, Taongdong; and 
Prome hills (Wall.)—Fl. Fr. RS. 


Shuteria, WA. 


Conspecéus of Species. 
More or less hairy; racemes sessile, naked; pods hairy,.. essere sees ee eA. vestita. 
All parts (also the pods) quite glabrous ; racemes filiform, furnished with 1 or 2 distant 


whorls of bread floral leaves, ...... SSE LE MC AT, SA. suffulta. 
1. S. vresrITA, WA. Prod..I. 207; Wight Icon. t. 165; Hf. Ind. 
Fl. II. 181. | 


Han. Common in grassy places and amongst sunny shrubbery of the 
drier hill-forests of Ava and Martaban, at 3000 to 5000 ft. elevation, in 


i laces descending to 2000 ft.—Fr. HS. a RN 
Y à 2. S. surruLTA, Btb. in Pl. Jungh. I. 232 in adn.; Hf. Ind. Fl. 
! IIl. 182. à 
"d Has. Frequent in the drier upper mixed and the dry forests, ascend- 


bs ing into the drier hill-forest up to 4000 ft. elevation, all over Burma, from 
24 Ava and Martaban down tô Pegu.—Fl. Close of RS. ; Fr. DS. 





i Dumasia; DC. 
| ] l Conspectus of Species. | 
al ae ELON more or less pubescent, s... s KT kae A ES tee villosa A 
Sy ao oe scum RR S soos aas boa Da inoit $ 
—— 1. D., mrrocarra, Bth.in PI. Jungh. I. 231., (D. villosa var. leio- f 
carpa, Baker in Hf. Ind. Fl. 11. 183). a 
Ian. Not unfrequent in grasslands and amongst shrubbery of the 


















rier hill. (especially the pine-) forests of the Martaban bills, east of. D. 
—— taa at 4000 to 5000 ft. elevation.-—-Fr. March. - -^ AMA 
CLE Esos ait Sale dada —— 
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Differs from the glabrous Ceylon plant chiefly in the smaller leaves, 
and in the pods, which are not torulose. 


Galactia, P. Br, 
Conspectus of Species. — 
All parts scantily and minutely appressed.pubescent; leaves, glabrous above, 
e  «« Q. tenuiflora. 

All parts, also the upper side of the leaves, softly but shortly pubescent, .. G. Nost. 

l. G., rENUIFLORA, WA. Prod. I 206; Miq. Fl. Ind. Bat. I. 220; 
Hf. Ind. Fl. II. 192. (G/ycine tenuiflora, Willd. sp. pl. ITI. 1057 ; Roxb. 
Fl. Ind. IIT. 319). 

Han. Ava, Irrawaddi, on the hills opposite the island Loongyi (Wall. 
Cat. 5520).—F1. Sept. 
7 2 G. vittosa, WA. Prod. I. 207 ; Miq. Fl. Ind. Bat. I. 220. (G. 
tenuiflora var. 3. villosa, Bak. in Hf, Ind. Fl. II. 192). 

Has. Ava, Segain, on the limestone hills.—Fr. Nov. 


Grona, Bth., vix Lour. 
Conspectus of Species. 


Leaves 3-nerved at the base, glabrous above; flowers 4 in. long, in lax racemes, 
-» G. Grahamii, 

Leaves palmately 5-nerved, sparingly hirsute on both sides ; flowers 2 lin. long, yellow, 
solitary on filiform axillary peduncles, ...... eee ee eoe Ge filicaulis, 2: 
1. G. Grananwn, Bth. in PL Jungh. I. 233 ; Hf. Ind, Fl. II. 191. 
Ham. Prome hills (WalL).—Fl. Sept., Octob. 
2. G. Fiticaviis, Kurz in Journ. As. Soc. Beng. 1873, 232 ; Hf. 

Ind. Fl. II. 191. 

À Has. Frejuent in the low and the savannah-forests of the Irrawaddi 

plains of dir E Close of RS. ; Fr. CS. 


Butea, Roxb. 


— ^ —— Voigt Cat. Hort. Cale. 239 ; Megalotropis, Griff, Not. 
E .. Dicot. 441.) 


. 

poc Conspectus of Species. 

| p Suhg. 1. Butea, Roxb. Corolla wary large, — — appressed — 
outside, the keel and standard more or less acute. 

ma P x Pods stalked, | 

E “Tree ; ‘pedicels 41—1 in. long, Peed eee ERRAT Ch eh eee a PPETI i —* ur. 


Et climber pedicels 1—1] in. long, — @ eee — EDITT eee Den iperba. 
> * x Pods sessile e : P. | 
Een ‘corolla only an inch long, *"*"'*b&b' store id wh KS A e EL — i 
RY. — gae Cache en ee ee gla * 
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Leaves small, glabrous to the naked oyo; pods sessile ; flowers white, ..., B. acuminata. 

l. B. rnowposa, Roxb. Corom. Pl I. t. 21 and Fl Ind. IH. 244; 
Hook. Bot. Misc. III. 102, and Wight Ill Ind. Bot. Suppl. 57. t. 32; 
Bedd. Fl. Sylv. t. 176 ; Hf. Ind. Fl. II. 194. 

Has. Frequent in the lower mixed and the dry forests, more especial- 
ly however in the savannah-forests and entering even the tidal savannahs ; 
all over Burmah, from Ava and Martaban down to 'Tenasserim.—El. March, 
Apr. ; Fr. Apr., May. 

2. B. svrEnBA, Roxb. Corom. Pl. I. t. 22. and Fl. Ind. III. 247; 
Hf. Ind. Fl. II. 195. . 

Has. Frequent in the mixed forests, especially the upper ones, all 
over Burmah, from Arracan, Prome, and Martaban down to Upper Tenas- 
serim.—F]l. March, Apr. ; Fr. May, June. 

3. B. PARVIFLORA, Roxb. Fl. Ind. ITI. 248; WA. Prod. I. %61; 
Wight Icon. t. 210. (Spatholobus Roxburghii, Bth. in PL Jungh. I. 238 
in adn. ; Hf. Ind. Fl. II. 193). 

Hans. Frequent in all mixed forests, especially the upper ones, enter- 
ing also occasionally the tropical and open forests ; all over Chittagong, 
Pegu, and Martaban down to Tgnasserim.—F ll. Febr.—Apr. ; Fr. DS. 

4. B. acuminata, Wall. Cat. 5443. (Spatholobus acuminatus, Bth. 
in Pl. Jungh. I. 238 in adn. ; Hf. Ind. Fl. TI. 191). 

Hans. Frequent in the tropical forests all over Pegu and Martaban 
down to Tenasserim ; also Chittagong:—Fl. Fr. HS. 

Erythrina, L. 
Conspectus of Species. 





* Wings of corolla much longer than the spathaceous calyx. 
x Pod bearing the few seeds at or towards the narrowed 
end only, the lower sterile part greatly dilated as in Butea. 
Subg. 1. Hypaphorus, Hassk. Pods dehiscing at both sutures, the pilated sterile 
part contracted into a stalk 1—2 in. long. Seeds 1—3, freo. Flowers almost sessile, 


. Standard glabrous; keel-petals wholly connate, obcordate and shortly acuminate in 
the sinus oe eee ee Roh heh rece hh Hitt E. hthosperma, 

Standard minutely velvety ; keel consisting of 2 obliquely oblong rather acute petala 

united at the middle only, ......... TS T EDU EE. E. holosericea, 


x x Pod many-seeded, seed-bearing from the base. 
Subg. 2. Duchassaingia, Walp. Pods flat, torulose, opening only along the sinuato 
outer suture, the dorsal ess prominent and straight. Seeds free, but usually 
urious spon 
— initis Ed. proud, notched; pods minutely greyish-velvety, 
UE, ovalifolia. ] 
Subg. 3. Stenotropis, Hassk. Pods torulose and almost moniliform, the valves 
= epening nt both sutures and exposing the continuous pithy-chartaceous indehiscent 
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Glabrous ; leaves membranous or chartaceous ; pods glabrous, ...... sess. E. Indica, 
* * Wings of corolla minute, as long as or shorter than the 
spathaceous calyx. 

Subg. 4. Micropteryz, Walp, Pods follicle-like opening along the vontral suture, 
continuous. Seeds free. 

Leaves rigidly chartaceous or almost corinceous, more or loss shortly tomentose or 

| puberulous beneath ; calyx spathaceously 2-lobed, ....... dO xXNAXY- 25v. E. nuberosg. 

B. Leaves ehartaceous, glabrous, acuminate; calyx spathaeceons, ...........- E. stricta. 

| 1. E. rirnuoseEkBMa. Miq. Fl. Ind. Bat. I. 209, vix Bl.: Hf. Ind. 
Fl II. 190. (E. Sumatrana, Miq. Suppl. Fl. Sum. 304). 

" Haz. Frequent on the small savannahs along hill-streams, river-sides, 
ètc., in the vicinity of tropical forests, all over the Pegu Yomah and the 
Martaban hills.—Fl. Jan., Febr. ; Fr. March, Apr. 

She subgenera of Erythrina are better marked than many of the other 
Leguminous genera generally adopted by botanists. But here, like in 
Sterculia, the great uniformity of habit seems to be in favour of their 
reduction. 

» 22. E. worosertcea, Kurz in Journ. As. Soc. Beng. 1873. 69. 

Han. Pegu, 'Tharrawaddi District (Dr. Adamson). 

A curious species, the flowers of which much resemble those of E 
~ ovalifolia, while the leaves (if«they really belong to the flowers) are those 
— — of E. lithosperma. 

x 9. E. ovantronta, Roxb. Fl Ind. TIT. 254; Wight Icon. t. 247 ; 
Hf. Ind. Fl. II. 159. (Duchassaingia ovalifolia, Walp. in Linn. XXIII. 
742). 
Han. Frequent in the tidal forests and the tidal savannahs of Lower 
- Pegu ; often also cultivated in villages.—Fl. Febr., March. 
Ki 4. E. Iypica, Lamk. Eney s Meth. II. 3891 ; Roxb. Fl. Ind. ITI. 
E. 249; Wight Icon. t. 55; Hf. Ind. Fl. II. 188. (Æ. biete. Griff. Not. 
- Dicot. 441). | 


De 
v 








Has. Frequent in the beach-forests all along the coasts of Burmah 
CER adjacent islands ; recurs in the dry Prome District but there very 
rare ; often planted in villages.—Fl. March, Fr. June, Sept. 

5. E. sunknosa, Roxb. Fl. Ind. III. 253; Hf. Ind. Fl. II. 189. 
E. QMicropteryx suberosa, Walp. in Linn. XXIII. 744). 

Has. Not unfrequent in the upper mixed forests of the Pegu Yomah. 
_—Fi. March, Apr. 











Mucuna, Adana. 
Conspectus of Species. 

* Pods winged along the sutures, or lamellate, or both. 
| Suhg. Y. Citta, Lour. Pods transversely and obliquely lamellate on tho valves, 
but not winged on the sutures. Seeds orbicular. 
Racomes corym)-like, short-peduncled ; pods l-seeded, ,.... NS — AM. monosperma, 


Subg. 2. Carpopogon, Roxb. Sutures of pod dilated into broad wings, the valves 
smooth on the faces; Seeds orbicular. 


Flowers yellowish or white; pod 3—4 in. long, appressed tawny setose, ., M. gigantea. 
* * Pods without sutural wings, the valves either quite plain, or 
longitudinally ribbed only on the faces. 
Subg. 3. Stizolobium, Pers, Characters as above. Pods often longitudinally ribbed 
on the sutures. 
'" x Pods stalkod, glabrescent, torose. Seeds orbicular. , 
Arboreous climber; flowers variegated dark-purple; pod 1—3 ft. long, plain, 
| s.» AM. macrocarpa, 
x x Pods sessile, plain or longitudinally ribbed. Seods transversely 
oblong. 
+ Pods densely setose, not glabrescent. Flowers purple. 
Peduncle naked; flowers arising from a knob; pods with two longitudinal ribs along 
d the upper suture ; leaves pubescent beneath, .... sses cee cece nn nn M. pruriens, 
Peduncle bracted; flowers from a secondary peduncle about 2 lin. long; pod without 
ribs; leaves almost glabrous, ...4 eese sooo nnn s ns s n n ME. Dracteata. 
+ + Pods velvety, glabrescent. Flowers white. 
Pods longitudinally ribbed, 4 ft. long, sesser eee seer esre» qx IIT. o M. nivea. 
1. M. monosperma, DC. Prod. IT. 406 ; Wight in Hook. Bot. Mise. 
II. 346. suppl. t. 12, and Icon. t. 35; Hf. Ind. Fl II. 185. (Carpopo- 
gon monospermum, Roxb. Fl. Ind. III. 283 ; M. anguine, Wall. Pl. As. rar. 


III. t. 236). ; 
Has. Frequent in the mixed forests, especially the lower ones, all 


id 


p over Pegu, Chittagong, and Arracan ; also Tenasserim, Tavoy.—Fl. Close of -. | 


Bec t. RS. ; Fr. DS. ; : 
9. M. araANTEA, DC. Prod. II. 405; Wight in Hook. Bot. Misc. Il. 
2 257; Suppl. t. 14; Hf. Ind. Fl. II. 186. (Dolichos giganteus, Willd. sp. 
K- i^ pl III. 287 ; Carpopogon giganteum, Roxb, Fl. Ind, III. 257). 

A C3 Han. Frequent along. the sea-coast, n the beach-jungles, 
— of the Andaman islands ; also Tenassorim.— "Ul. Fr. : 
en 3. M. xacnocaRPA, Wall. Pl. As. rar. I. 41. t. 47 ; Hf. Ind. Fl. IL. 
_ T D | | - - 


















— 






tte "Ham. Not unfrequent in the hill-forests, especially the drier ones, 
Wand an the pine forests of Martaban east of Tounghoo, at 4000 to 6000 ft. 
— elevation ; also Ava hills.—Fl. March ; Fr. H8. 






ita, Hoc . Bot. Mise. II. 257. Suppl. t. 13; Bot. Mag. t. 49495 ; 


y 


4 M. prunrens, DC. Prod. IL 405; Hf. Ind. Fl. II. 187. ar 
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Carpopogon pruriens, Roxb, Fl. Ind. III. 283 ; Dolichos pruriens, L. sp. 

pl. 1020, quoad plant. Asiat. ; M. utilis, Wall. ; Wight Icon. t. 280). . 
Frequent in all leaf-shedding forests, especially the lower ones, 

in hedges, shrubbery, etc., around villages, and along river-sides of the 

plains, all over Pegu and Prome; also Ava.—Fl. Close of RS. ; Fr. C. fnd 

Hs. , AO 

5. M. mnacrraTA, DC. Prod. IL 406; Kurz in Journ. As. Soc. 
Beng. 1873, 231; Hf. Ind. Fl. II. 186. (Carpopogon bracteatum, Roxb. 
Hort. Beng. 51). 

Han. Frequent in shrubbery along choungs in the tropical forests of 
Pegzu and Martaban, ascending into the pine forests up to 4000 ft. eleva- 
tion ; also Ava and Chittagong.—Fl. CS. ; Fr. HS. 

N. B. A probably new species has been collected by Dr. Brandis 
somewhere i in Pegu which is very near to M. atropurpurea, DC., and, indeed, 
has the same flowers. It differs in the long cuspidate leaflets, slender and 
— short racemes, the lower persistent bracts, which are concave-ovate, long- 
acuminate, and about an inch long ; and the lanceolate, acuminate calyx-lobes. 
P 6. M. wrvka, DC. Prod. II. 406; Hf. Ind. Fl. II. 188. (Carpopo- 
| = gon nivewm, Roxb. Fl. Ind. III. 285). . 

— Has. Ava (teste Baker). 

- Pachyrrhizus, Rich. 

=_= L P. BonBosus, (Dolichos bulbosus, L. sp. pl. 1020; Roxb. Fl. Ind. 
© TIL 809; P. angulatus, Rich. ap. DC. Mèm. Leg. IX 379; DC. Prod. II. 
* 402; Hf. Ind. Fl. II. 207). 
Ec. Has. Frequently cultivated all over Burma.—Fl. Close of R. S. and 


e. 


CS. ; Fr. CS. 


+. 















Vigna, Suvi. 
Conspectus of Species. 

m. * Stipules not peltately attached. Keel prolonged into a distinct beak, | 
B, x Ovary and pods (at least while young) more or lesa pubescent 2 6S 
hor " tomentose. Flowers purple or bluee — 

O Seeds velvety. 
| Habit of the following; pods: 2—3 in. long by j broad, densely silky villous 
+ V, dolichoides, 
4 * O O Seeds glabrous. dr 





' s about 4 in. long, forming short-peduncled many-flowered racemes ; pods dense- - 
sly brown — —— broad by — im. lon, . « $9, 9,949 ee PRTG LOSE — tose 5 
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Flowers by 1—2 on very short paired poduncles, eee suom ree ee ewe Ve repens, 
Racemes many-flowered, long-peduncled ; stipules small, almost peltately falcate-ovate 
> . s. F, luteola. 
* * Stipules peltately attached, the lower end produced, 

x Keel not prolonged intoa beak. Flowers yollow. 
Poda 1—2 in. long by 14 —2 lin. broad, minutely puberulous, soon glabrous; seoda 
glossy; stipyles oblong, tho produced basal part falcate-ovate,...... V. calearata, 
Pods rather blunt «t both ends, up to an in. long by 24 lin. broad, sparingly but longe 

hirsute; seeds opaque; stipules peltately linear-oblong, 3—4 lin. long, 
P. brachycarpa. 
x x Keel prolonged into a distinct beak. Flowers blue or white, or 

variegated in these colours, 

Pods 2—3, or 4—12 in. long by 2—4 lin. broad, — stipules shortly poltate, 
UN A REE EDR ETE RTP 0029 V9Xs TOUT V. Sinensis. 


l. V. portricHÓorpEs, Bak. in Hf. Ind. Fl. II. 206. (Phaseolus doti- 


e 


? ~ 
g b à 1 ] * Pe 4 
t wee ned TDi ee Lp. Mee ide’ 


i 
" 295 
`u él a E c | &- 


choides, Roxb. Fl. Ind. ITI. 290; Canavalia dolichoides, Kurz in Journ. — 


As. Soc. Beng. 1874. 185. sub No. 14). 
Has. Not unfrequent in the upper mixed forests of Chittagong and 
Arracan, especially along choungs.—Fl. Close of RS. ; Fr. Ds. 
ae 2. VW. PILOSA, Bak. in Hf. Ind. Fl II. 207. (Dolichos pilosus, 
Klein in Willd. sp. pl. III. 1043 ; Roxb. Fl. Ind. III. 312). 
Has. Prome (Wall Cat. 5599 C.); Pegu, above Rangoon (Cleg- 
horn).—Fl. Close of HS. ; Fr. CS. 
~ 8. V. vEkXILLATA, Bth. in Mart. Fl Bras. XXIV. 194. t. 50. f. 1.; 
Hf. Ind. Fl. II. 206. (Phaseolus vexillatus, L. sp. pl. 1017 ; Jaeq. Hort. 
Vindob. t. 102; V. hirta, Hook. Icon. plant. t. 637 ; Phaseolus Pulniensis, 
Wight Icon. t. 202). 
| Hans. Rather scarce in savannahs along the choungs in the upper 
: mixed forests of the Pegu Yomah.—Fl. Cs 
- 4. V. uurea, A. Gray in Bot. Amer. Expl I. 451; Bth. Fl. Austr, 
II. 259; Hf. Ind. Fl. IL 205. 
Ha». Frequent on the sand-beaches and in the beach-forests all along 
the coast of Tenasserim and the Andamans.—Fl. C. and HS. ; Fr. HS. 
e 5. V. REPENS, Bak."in Hf. Ind. Fl. II. 205. 
—— Hae. Prome (Wall). Not seen by me. 
6. V. nurEOLA, Bth. in Mart. Fl. Bras. Pap. 191. t. 50. f. 2 and FL 
Austr. II. 260. (Dolichos luteolus, Jacq. Hort. Vindob. L 39. t. 90; Do- 
lichos Gangeticus, Roxb. Fl. Ind. IIL. 310). 
| Han. Ava, Bhumo (J. Anderson).— Fl. l. Febr." 
Baker refers my. Burmese specimens (No. 2526) to this species, Y 
thoy - greatly in the stipules, and are referred by me to the following 













at LI LI. 203 2). 


, (Phaseolus calcaratus, Roxb. Fl, Ind. ILI. 20, E 
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Has». Common in the savannahs and in grass-land, also amongst sun- 
ny shrubbery and in cultivated lands, all over Pegu, Arracan, and Marta- 
ban.— Fl. Fr, DS. 

S. V. praciycarra, Kurz in Journ. As. Soc. Beng. 1874. 185; Hf. 
Ind. Fl. II. 206, 

Ham. Arracan, upper mixed forests in the Akyab District. — “Fr. 
Close of KS. = 

*9. V. SrwENsIS, Savi Dissert. ; Miq. Fl. Ind. Bat. I. 187. (Doli- 
chos Sinensis, L. Amuwn. Acad. IV. 326 ; Roxb. Fl. Ind. III. 302; WA, 
Prod. I. 251; Bot. Mag. t. 2232; Dolichos Tranquebaricus, Jacq. Hock 
Vindob. III. t. 70; Dolichos Ontjang, L. Mart. 259; Roxb. Fl. Ind. III. 
203; V. Catjang, Endl. ap. Miq. Fl. Ind. Bat. I. 188; Hf. Ind. Fl. II. 
205). 

Hasr, Generally cultivated all over Burma and adjacent islands.— 
FL Fr. DS. 





Phaseolus, L. 
Conspectus of Species. 


Sudy. 1, Eu-pħaseolus, Stipules small, basifix and not er hardly produced down- 
sd 
* Pods dimidiate, oblong or linear, 2—many-seeded. Flowers purple to lilae and - 
white, 
Flowers small, greenish white, on filiform puberulous pedicels ; calyx shallow, 2 lin. wide 
and barely a line deep; pods falcate, 2—3 in. long by 4 broad, glabrous, P. lunatus. 
Flowers purplish, middling sized, on slender glabrous pedicels ; calyx about 2 lin. deep 
and nearly as wide, ribbed ; pods 14—2 in. long by 3—4 lin. broad, P. tenuicaulis. 
* * Pods neither dimidiate nor falcate, linear to narrow-linear, 4—many-seeded, 
Fiowera purple to white. 
1 x Bractlets oval, persistent, as long as or longer than the calyx. 
he s Hacemes few-flowered ; pedicels longer than the calyx; pods linear, 4—6-sceded, 
Kan — vP. vulgaris, 
— x x Bructlets deciduous, — — Ficwenr Een eared - 
*. Pa. Mc. celled. 
b - Corolla nearly an inch long ; calyx plain ; pods many-secded, } in. broad, 
— a 
* "Corolla about $ in. long ; calyx almost 6-ribbed; pods many-soeded, 2 lin. broad. 
J narrower, sese SR 4A a: "rt ct:tt:ru t "^. bts — ase Da fen erect = 
- Subg. 2, Strophostyles, Ellis. Stipules peltately attached ond produced di 
. Flowers yellow or greenish yellow, Bracts wery deciduous. 
" TU (09 Ovary and pods glabrous, 
L Prostrate or half-twining ; stipules ci and € about + he. 1 long; 
; — obod, He 
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Erect or nearly so, hirsute to almost glabrous; flowers almost sessile; pods sparingly 
but longr-hirsuto, sens 4t] | stt og cauaa e seuss eee e "hn o . radiatus, 
> *l. P. rusaTUS, L., sp. pl 1016; Roxb. Fl. Ind. III. 286; Wight ~ 


Icon. t. 755 ; Bak. in Fl. trop. Afr. 193 and Ind. FL II. 200. " 
. Hn. Ava, apparently cultivated.—Fl. Febr. 
ane P, TENUICAULIS, Bak. in Hf. Ind. Fl. II. 201. (Dolichos tenui- 
caulis, Grah. in, Wall. Cat. 5598 D.) 
Has. Prome (Wall) ; Ava, hills east of Bhamo (J. Anderson.)—FI. 
* Aug. 
"39. P. vvracamis, L. sp. pl. 1016; Roxb. Fl Ind. III. 287; Bth. 
in Mart. Fl. Bras. Papil. 182; Hf. Ind. Fl. II. 200. 

Var. B. NANUS, Koch. Syn. Fl. Germ. I. 178. (P. nanus, L. sp. pl. 
1017 ; Roxb. Fl. Ind. II. 291; WA. Prod. I. 243), dwarf and erect. 

Has. Here and there cultivated in gardens, chiefly in Chittagong. 

4. P. ADpENANTHUS, E. Mey. Prim. Flor. Esseq. 239; Bak. in FL 
trop. Afr. II. 192 and Ind. Fl. II. 200. (P. rostratus, Wall Pl. As. rar. 
I. t. 03; Wight Icon. t. 34; P. alatus, Roxb. Fl. Ind. IIT. 288, non L.). 

Han. Ava and Prome, on the hills bordering the Irawaddi (Wall); 
Tenasserim (Helf.).—Fl. Close of RS. and CS. ; Fr. HS. 

5. P. sEMIERECTUS, L. sp."pl. 1016; Jacq. Icon. t. 558; Bot. Heg. 
t. 743; Hf. Ind. Fl. II. 201. (P. psoralcoides, WA. Prod. I. 246 ; Wight 
Icon. t. 249). 

Han. Chittagong, in grass-land.— Fl. CS. ; Fr. C. and HS. 

6. P. rninonvs, Ait. Hort. Kew. III. 30; Roxb. Fl. Ind. III. 298; 
Wight Icon. t. 94; Hf. Ind. Fl. II. 201. (G/yeine triloba, L. Mant. 
616; Dolichos trilobatus, L. Mant. 516; Burm. FL Ind. t. 50. f. 1). 


» 
Han. Burma (according to Revd. F. Mason). 
7. P. rmixERvIUS, Heyne ap. WA. Prod. I. 245; Bak. in FL trop. 
Afr. II. 193 and in Ind. Fl. II. 203. 
Han. Not unfrequent in the savannahs of Martaban, east of Toung- 
. hoo, and elsewhere ; also Upper 'Tenasserim.— Fl. Fr. March, Apr. 
is "S. P. RgADraTUS, L, sp. pl. 1017; Roxb. Fl Ind. ILL 296; Mig. 
i Fl. Ind. Bat. I. 197. bi 
, m C War a RADIATUS, (T. radiatus, L. Y. c. ; P. Mungo, L. var. radia- 


tus, Bak. in Hf. Ind. Fl. IT. 203), more or less spreading and twining ; 
pods shorter and more blunt. 

uz * Var. B. Mvwao, (P. Mungo, L. Mant. 101; Roxb. Fl. Ind. III 
7. 292; Hf. Ind. Fl II. 203; P. max, Roxb. Fl. Ind. III. 295), dwarf and 
= — — erect; pods longer, narrower, and ücuminate; seeds green or black. Of 
= this there is also an almost glabrous form. | 

— Han. Var. f. generally cultivated all over Burma.—Fl. CS.; Fr. 
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| Dolichos, L ! 
E Conspectus of Species. 
t Floweragby 1—3 clustered in the loaf-nxils; calyx-teeth about so long as the tubo; 
$ a Er ea ESPERTI AETR Eo e. i D. biflorus, 
t Flowers by 1 or 2 om a short axillary peduncle ; calyx-tecth shorter than tho tabe; 
O N AO LORT TOTEE o s D: lanoeolatus, 
1. D. stFLORUS, L. sp. pl. 1023; Roxb. Fl. Ind. "TII. 313; Hf. 
i Ind. Fl. II. 210. (Glycine uniflora, Dalz. in Journ. Linn. Soc. XIII. 146 
cum icon.). 
Ham. Ava (feste Baker). 
2. D. LANCEOLATUS, Grah. in Wall Cat. 5547; Hf. Ind. Fl. II. 
210. 
ij Has. Prome Hills (Wall.).—Fl. Sept. Octob. 
4 : Lablab, Savi. 1 
i" *"l. L. vvLGamIS, Savi Dissert. 19. f. S. a—c.; Wight Icon. t. 57. 


and 203. (Dolichos Lablab, L. sp. pl 1019; Roxb. Fl. Ind, HI. 305; 

L—— Bot. Mag. t. 896; Hf. Ind. FL II. 209. ; Deticlos purpureus, L. sp. pl. 

E — 12021; Smith Exot. Fl t. 74; Bot. Rig. t. 5380; Dolichos Bengalensis, 

2 Jacq. ‘Hort. Vindob. II. t. 124; “Dolichos lignosus, Roxb. Fl. Ind. IIL 

i 807; Bot. Mag. t. 380). F: 
i His. Generally cultivated in several varieties all over Burma and the 
adjacent islands.—Fl. Fr. CS. 








1 Psophooarpus, Neck. > g 
E. Conspectus of Species. | 
Mn Sooners than the calyx; pods up to a foot long, 12—16 seoded, i 
P. tetragonolobus. = 





—— I Bence a long orlnger than tho calyx; pods 2—3 in, long, often only 6—6. ! 
vum palustris, Su 
Ler P. TeTRAGONOLOnUS, DC. Prod. II. 403; Hf. Ind. FI. II. nos 
alice tetragonolobus, L. sp. pl. 1021 ?). 
Has. Prome and Martaban ; cultivated accord. Revd. F. Mason. Ec Er. - 
9 92. P. raLUsTRIS, Desv. in Ann. d. sc, nat. IX. 420; Hf. Ind. y * 
M (212. (Diesingia scandens, Endl. Atakt. I. t. 1—2; P. ongepedi INCU- 
Emm Bak. in Fl. trep. Afr, TL 
—— Roxb. Fl. Ind, III. 305, non Linn. ?). | | 
Ee cultivated all over Burma ; growing also. ike? wi 
' around villages along the Yrrawaddi river.—Fl. Oct. Ja | 
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Canavalia, Adans. 
Conspectus of Species. 

Suhg. 1. Bu-canavalia, Pods more or less dimidiate, with 2 parallel wiles along 

the upper suture, glabrous or glabrescent, 
E * Seeds an inch long or slightly longer, 
Pods 4—2 feet long, linear-oblong ; seeds red or white, 
* © Sais only & in, long. 

Leaflets shortly acuminate or apiculate; standard an inch long; seods light groy, 


*"  ** fF te @ = n'esene pi O ensiformis, 


OC virosa. 
Leaflots apiculate ; standard $ in. long or shorter; seeds dark brown, ...... €. turgida, 


Leailets oboval, retuse or rounded: standard an inch long ; seeds grey, ..C. obfuxifelia, 

Subg. 2. Dysolobium, Bth. Pods terete, straight or slightly curved, obtusely 
2-keeled along both sutures, but not winged, densely hirsute to velvety. 
Shortly pubescent; corolla an inch long or longer; st yle bearded; pods velvety, C. grandis. 
Glabrescent ; corolla hardly Jj in. long; pod as in preceding, but more densely velvety, 

style villous round the stigma, 6626409884 55408609598 4406649. 966080 à 4686909 bs C. incense. 

*l. C. Ensrrormis, DC. Prod. II. 404; Bot. Mag. t. 4027; Bak. 
in Fl trop. Afr. II. 190 and Ind. Fl IL. 195. (Dolichos ensiformis; L. 
sp. pl. 1022 ; C. gladiata, DC. 1. c.; Wight Icon. t. 753; Dolichos gla- 
diatus, Jacq. Icon. rar. TIT. t. 560; Roxb. Fl. Ind. IIT. 300). 

War. a. ERYTHROSPERMA, Voigt Hort, Cale. 234, seeds red; flowers 
red or white. 

Var. jJ. LEUCOSPERMA, Voigt Hort. Cale. 234, seeds and flowers 
white; pods about 2 feet long. 

Han. Generally cultivated all over Burma, especially in the plains; 
often springing up in poonzohs and neglected gardens.—Fl RS. ; Fr. CS. 

2. C. vrrosa, WA. Prod. I. 253; Mig. Fl. Ind. Bat. I. 216. (De- 
lichos virosus, Roxb. Fl. Ind. IIT. 301; C. ensiformis, var. 1. virosa, Bak. 
in Hf. Ind. FL II. 196). 3 

Han. Amongst shrubbery along the outskirts of the upper mixed for- 
ests along the Arracan coast, and most probably elsewhere.— Fl. Close of 
RS.; Fr. Jan. 

9. C. TURGIDA, Grgh. in Wall. Cat. 5534; Miq. Fl Ind. Bat. I. 
215. (QC. ensiformis, var. 2. turgida, Bak. in Hf. Ind. Fl. II. 196). i 
| Han. Frequent in the leaf-shedding forests, and more especially in 
shrubbery along streamlets, in hedges, etc., all over Burma, from Chitta- 
gong and Prome down to Tenasserim and the Audamans.—Fl. Close of 

S.; Fr. C3. x 

= » C. optusrronima, DC. Prod. II. 404; Clegh. in Madr. Journ. new " 
ser. L t. 4; Hf. Ind. Fl. II. 196. (Dolichos rotundifolius, Vil. Symb. — 
IL 81; Roxb. Fl. Ind. III. 302). —— 
b c a Common on the sand-beaches all along the coasts of Arracan 


| and the Andamans.—F'l. Close of RS. ; Fr. CS. 
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5. ©. anaANDIS, Kurz in Journ. As. Soc. Beng. 1874. 185 sub No. 
14. (Phaseolus grandis, Wall. Cat. 5602; Bth. in Pl. Jungh. I. 239 in 
adn. ; seolus velutinus, Bak. in Hf. Ind. Fl. III. 204). 

Ha Chittagong; Ava, Taong-dong and Khakyen hills; Tenasse- 
rim, Moe EDAin ; ; Pegu (feste Baker).—Fl. Close of RS. ; Fr. HS. 

6. ©. tvcens, Kurz in Journ. As. Soc. Beng. 1874. 155 sub No. "14. 
(Phaseolus lucens, Wall. Cat. 5601; Bth. in Pl. Jungh. 1.*239 in adn.; 
Vigna lucens, Bak. in Hf. Ind. Fl. II. 207). 

Han. Frequent in the mixed forests, especially the upper ones, enter- 
ing also the tropical forests, from Chittagong, Pegu, and Martabay down to 
Tenasserim.—F 1. Close of RS. ; Fr. HS. 





Dioclea, HBK, 


1. D. ngEPLEXxa, Hook. Fl. Nigr. 306; Bak. in Fl. trop. Afr. II. 
189; Hf. Ind. Fl. II. 196. (Dolichos hexandrus, Roxb. Hort. Bengh. 55. 
and MS. Icon. XX. t. 134). 

Han. Tenasserim (Helf. 1752). 


Pueraria, DC. 
Conspectus of Species. 


Subg. 1. Bu-pueraria. Woody leaf-shedding climbers. Pods constricted botween 
the seeds. Roots large, tuberous. Flowers pale blue. 
Calyx densely silky; bractlets minuto; pods tawny hirsute while young, .. P. tuberosa. 


y 


Calyx minutely appressed pubescent; bractlets as — as the buds; pods minutely mp- 


pressed pubescent, soon plabrousm ....... eee eere seras enn P. Candollei, 
Subg. 2. Neustaunthus, Bth. Undershrubs or — erect or twining. Pods not 
constricted between the seeds. 
* Erect shrubs or undershrubs, the branchlets terete or nearly so. 
x Bracts deciduous. 
BER inflorescence, and calyx tawny ; pods 2—3 in. long, 
(P. composita. 
a nearly glabrous; calyx minutely velvety ; pods 1] —2 in. long ; flowers white, 
D o4 Wallichi. 
* x Bracta 5 ; 






TUB, wee te were wees sses eee eee sosa ZI PIE ir A 
* è Twining or prostrate herbs or undershrubs, — Flowers purplish blue. y es EL 
x Pods narrowly linear, 1}—3 in. long by 2 lin, ——— — à 
O Bracts deciduous, Branchlets tegete or nearly so. —Leail ——— 
lobed. Extensive twiners (Schizophylion, Baker.) ——— = nO 
E r AT CS NEEE corolla about 6 lin. long, P. phaseoloides. — 
BEA dia. Jong, the lobes subulate-acuminate corolla } in, long, 
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- 
Pods long but thinly a ne TOC dese ered v Tes DES Kom „P. anabaptista. 
* x Pods oblong to lincar-oblong, }—1 in. long by 24—34 lin. broad, 
T or es Branchlots sharply angular, rotrorsely pubescent on 
© angles, 
Pods flat or nearly so, sparingly but long and spreadingly hirsuto, 3—4 41] calyx 
SEIKI 29. 7. 


eO Ps Atveuta, 
x nearly a. line 
Cele MING ROLEORUSS ENEAS OIS bike COME bbe P. brachycarpa. 


Pods torose, shortly and sparingly appressed hirsute, 6-6 aesdad fs — 

JT es vase? qs 

1. P. TuBERosa, DC. Prod. II. 240: Wight Icon. t. 412; Hf. Ind. 
Fl. II. 197. (Hedysarum tuberosum, Roxb. Fl. Ind. III. 363). 

Han. Chittagong.—Fl. March, Apr.; Fr. May, June. 

2. P. CawnporLEr, Grah. in Wall. Cat. 5355; Hf. Ind. Fl. IT. 197. 

Hap. Common in the mixed forests, especially the upper ones, all 
over Burma, from Ava and Martaban down to Tenasserim.—FL March. 
Apr.; Fr. May, June. 

Stands in a similar relationship to the preceding species as Millettia 

E extensa does to M. macrophylla, and is barely more than a glabrous variety 
of it. 

9. P. Warricur, DC. Prod. II. 240, and Mém. Legum. t. 43: HE. 
Ind. Fl. II. 198. < 

Var. a. GENUINA, all parts nearly glabrous ; calyx minutely velvety ; 
pods 14—2 in. long; flowers white. 

Var. 8B. composrra, Bth. in Linn. Proc. IX. 124. (P. composita, 
Grab. in Wall. Cat. 5570), tomentum of the young parts, and of the inflo- 
rescence and calyx, of a tawny colour; pods 2—3 in. long ; flowers appa- 
rently purple, 

Hap. Var. a. Burma (feste Benth.) ; var. B. frequent in the drier 
hill-forests, especially the pine-forests, of Martaban, east of Tounghoo, at 
3500 to 5000 feet. elevation ; Ava, Taong-dong (Wall).—Fr. March. 

I think that var. 6. will have to be separated specifically. a 

4. P. STRICTA, Kurz in Journ. As. Soc. Beng. 1873, 254; Hf. Ind. 
Fl. II. 198. 

Han. Rather freqifent in the hill-eng and the upper dry-forests, rare 
in the drier upper mixed forests of the Pegu Yomah and the Martaban hills, 
at 1000— 3000 feet elevation.—Fr. DS. 

5. P. ruaskoLorpEs, Bth. in Proc. Linn. Soc. IX. 125; Hf. Ind. 

"FL II. 199 excl. syn. Bth. (Dolichos phascoloides, Roxb. Fl. Ind. ILL 316). 


e Han. In hedges an® light woods of Pegu (Maclelland) ; Prome 
I (Wall.) ; probably all over the country.— FI. Close of RS. ; Fr. DS. 
m a 6. P. sunspicatra, Bth. in Proc. Linn. Soc, IX. 125. 


| ~ 


ra Ham. Frequent in the mixed, pan ese the eer eo of Arra- 
— — eun and Pegu; also Tenasserim, Tavoy.—Fl. Close of RS.; Fr. CS. l 
i A : 7. P. ANADAPIISTA (Shuteria hirsuta, Bak. in Hf, Ind. Fl. 11. 182 T). 
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Var. e. GENUINA, branches, petioles, ete., spseadingiy tawny hirsute ; 
pods similarly hirsute “while unripe ; flowers purple. 

Var. f. GLABRESCENS, branches, petioles, and also the pods thinly - 
appressed hirsute, the last shorter and almost glabrescent; flowers pale 
lilac, violet at the tips. 

Ham. Both varieties rather frequent in the upper mixed forests, along 
choungs, also in hill-toungyas, of the Pegu Yomah; also Ava, Khakyen 
Hills.—Fl. begin of CS. ; Fr. HS. 

Var. jf. may be distinct and stands in a similar relation to the nor- 
mal form as JP. Candollei does to P. tuberosa. The — is also com- 
mon in the Sikkim Himalaya. 

B. P. HIRSUTA, Kurz in Journ. As. Soc. Beng. 1873, 254; Hf. Ind. 

Fl. TI. 199. 

Has. Not rare in the drier upper mixed forests of the western slopes 
of the Pegu Yomah, up to 3000 feet elevation —Fr. Jan. 

9. P. BRACHYCARPA, Kurz in Journ, As. Soc. Beng. 1873. 232 and * 
1874. 185 ; Hf. Ind. Fl. II. 199. 

Han. Rare in the drier upper mixed forests of the central parts of 
the Pegu Yomah.—Fr. Jan. 

Teramnus, Spreng. 
Conspectus of Species. 


* 





| * Fods more or less torose, tawny hirsute. * 
x _ Seeds opaque; inflorescence and young branches spreadingly tawny pilose; calyx- 7 ^» 
NE teeth as long as the tube, ............ cec lulu. os Zh mollis. 


* * Pots glahrous to the naked eye, p 
x Flowers in racemes. 
- Racemes appressed silk-hairy ; calyx-teeth as long as the tube; seeds glossy ; leaflets 
"up fo 1j in. long, not acuminate... s.se0escccecrecesecceeveneeevierd labialis 
nes long-peduncled, almost glabrous ; lonfiuts obovate, retuse, ...... T Wallichit, — 
i 







pemes appressed silk-hairy ; calyx-teeth shorter than the calyx-tube; seeds q an, 
Y — opaque ; leaves 2—4 in. long, acuminate, — nno ones ci e Tin, 
; x x Flowers by 2—4, 9 
Habit of T. fei; corolla } in. long ; unripe pods 1j in. long, flat, — 
«T. oxyphy 
— 1. T. monn, Bth. in Linn. Proc. VIII. 265. (Glycine moll ' 
E L 208; Glycine debilis, Roxb. Fl. Ind. III. 317, vie me 
H M Frequent in the drier upper mixed *forests all ores the Pe 
—FI. RS. ; Fr. CS. 
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M" . 
shrubbery and neglected culture-land, of Chittagong and Arracan ; proba- 
bly also elsewhere —F I, Fr. RS. 

9. T. Wauricun, (Desmodium Rottleri, Bak. in Hf, Ind. FL IL 
174 quoad plant, e. Prom). 

HAs. Prome Hills (Wall. Cat. 5974). 

The few gpecimens seen by me are imperfect, but the terete stems, and 
more especially the large peculiar peltately adnate stipules, at once remove 
it from Desmodium Rottleri, with which Baker identifies the plant. 

4. T. rLEXxILIS, Bth. in Linn. Proc. VIII. 265 ; Hf. Ind. Fl. II. 185. 

Han. Not unfrequent in the moister upper mixed and in the tropical 
forests of Chftagong, Arracan, and Southern Pegu to ‘Tenasserim.—FI. 
Close of RS. ; Fr. CS. 

5. T. oxxeuyvrrLA. (Galactia? oxyphylla, Bth. in Pl. Jungh. I. 
253 in adn. ; Hf. Ind. Fl. II. 192). 

Han. 'lenasserim, Amherst (Parish) ; Tavoy (Gomez). 


Glycine, L. 
Conspectus of Species. 
Erect; flowers in small axillary clusters; pods 1—14 in. long, almost falcate ; seeds 3 


lin. long, slightly compressed, palg coloured, T.. 4... eee eee rtt tnn G. Koja, 
Twining ; flowers in peduncled axillary racemes ; pods }—1 in. long, straight; seeds a 
line long, compressed, brown, ....... cent nnn sso von caos G. Javanicn 


1. G. Sosa, Sieb. and Zucc. Fam. Nat. Fl. Jap. 11; Bth. in Linn. 
Proc. VIII. 266; Hf. Ind. Fl. II. 184. (Dolichos Soja, L. sp. pl. 1621; 
Roxb. Fl. Ind. III. 314; Jacq. Icon. rar. t. 145; Soya hispida, Moench 
- Meth. 153; DC. Prod. III. 396; Alef. in Bot Ztg. 1867. 290). - 
Has. Ava, cultivated. 


Dunbaria, WA. - 
Conspectus of Species. 
è Ovary and pods sessile. cR — F 
Leaflets large, acuminate, sparingly but distinetly resinous-do beneath > flowers 

— racemes, * * Be conc AMA UC NONU 
F Leaflets snail, bluntish ; floWers usually by pairs, ...4 eene DD, connperea. 

—* * e * Ovary and pods conspicuously stalked. 
° acuminate; flowers usually by pairs or few on a very short peduncle ; pods 
pubescent, 14—2 in. long, 10—12-seeded, long-stalked, ......+-+++-t pouca Bu. 
Leaílets acuto . flowers in racemes; pods spreadingly wiscose-hairy, po. a. M 
1 e er * X | B * "*"'".re*.* 1:4 * MUR. 

TA z 6 —6-seeded, shortly stalked, RETETE KREE, “eevee caret 

















— J. D. rosca, Kurz in Journ. As. Soc. Beng. 1874, 186. (Phaseolus 
Tuscus, Wall. Pl. As, rar. I. 6. t. 6 ; Hf. Ind. FI. H 204). 

— * "Ham. Prome Hills (Wall.).—Fl. Febr., March. | 
TEL — CONSPERSA, Bth. in Pl. Jungh. I. 241 ; Ht. lüd. Fl. LL 218. 
Jolichos ? rhynchosioides, Miq. Fl. Ind. Bat. I. 177): 
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Has. Prome Hills (Wall.).—Fl. Sept. Octob. 

3. D. ropocarra, Kurz in Journ. As. Soc. Beng. 1874, 185; Hf. 
Ind. FI. II. 218. 

Han. Upper Tenasserim, Moulmein Sha ; Helf. 1709).—Fl. 
Fr. Febr. March. 

4. D.-crecrsants, Bak. in Hf. Ind. FI. IL 219. ——— circina- 
lis, Bth. Pl. Jungh. I. 244 in adn.). 

Han. Tenasserim, Moulmein, ete., (Griff., Helf.) teste Baker. 

I have seen no Burmese specimens of this species, which greatly re- 


sembles the preceding. 
Atylosia, WA. - 
Conspectus of Species. 
© Twining wundershrubs or herbs. 
x Prostrate herb with twining branches. Flowers 3—4 lin. long, almost 
fascicled by 2—3. 
Puberulons ; pods 1—1 in. long, tawny puberulous and hirsute, .......4. searaberoides, 
f x x Corolla }—} in. long. Extensive twiners. Flowers racemose. 
ka Leaflota shortly pubescent on both sides; racemes and pods long-pilose, tho latter trans. 
versely torose, long-acuminnté, ..... ee cece ee cere mn A, barbata, 
Leaflots beneath softly (often yellowish) puberufous; pods oblong, transversely impress- 
ed betwoon the seods, yellowish or tawny velvety, ch. mollis, 
© è Erect shrubs or herbs. 
Stiff annual, little-branched ; leaflets beneath closely white or yellowish tomentose ; 
K calyx slightly puberulous or almost glabrous; corolla 4 in. long,........ A. nivea. 
| l. A. scaRaAmZ;EOIDES, Bth. in Pl. Jungh. I. 242; Hf. Ind. FL II. 
li 4 215. (Dolichos scarabwoides, L. sp. pl. 1020; Dolichos medicagineus, 
l Roxb. Fl. Ind. III. 315, non Willd.). 
Han. Ava, Bhamo (J. Anderson).—F'r. Jan. 
2. A. nannaATA, Bak. in Hf. Ind. Fl. II. 216. (Dunbaria barbata, 
p in PI. Jungh. IL. 242 in adn. ; .Dunbaria calycina, Miq. Fl. Ind. Bat. 
I. 180). | 
tor Has. Frequent in all leaf shedding forests and in the savannahs, also 
i ‘in hedges, etc., all over Pegu and Martaban downsto Tenasserim ; also ^g. 
E | aid Promo.—Fl. Fr. C. and HS. 








VE cá 





4 


E 8. A. mortis, Bth. in PL Jungh. L 243 inadn.; Hf, Ind. FL IL POTE: 


-— 2183. (Dunbaria Horsfieldii, Miq. Fl. Ind. Bat. II. 179). * 





— Ham Not unfrequent in the savannah forests, also in the AER Sa 





EI forests, of Martaban and Ava; also Andamans,—Fl. CS. ; 
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ies "n. t. A Cajanus, DC. | 
Mon din 1. C. Ixnrevs, Spreng. Syst. TII. 248; Alef. in Bot. Zeitg. 1867. 
..289; Hf. Ind. Fl IL 217. (Oytisus cajan, L. sp. pl. 1041: Roxb. FL 
Ind. x Y. JaAn, P. I ; Roxb. FL .— 
n IIT. 325 ; Cytisus pseudo-eajan, Jacq. Hort. Vindob. t. 119 ; C. flavus, — 
DC. Prod. II, 402; Jacq. Obs. T. t. 1.). — 
* Han. Generally cultivated in several varieties all over Burma and the lia | 
adjacent island’, up to 3000 feet elevation.—Fl1. Fr. C. 3. E 
H- Cylista, Ait. 
rt La ©, SCARTOSA, Ait. Hort. Kew. IV. 513; Roxb. Corom. Pl, I. t. 92 
and Fl. Ind. III. 320 ; Wight Icon. t. 1597 ; Hf. Ind. Fl. IT. 219. f 
ii Has. Frequent in the leaf-shedding forests, especially the mixed ones, 
$ also in deserted toungyas, savannahs, etc., all over Pegu and Martaban 
—JFl. Close of RS; Fr. HS. 
d å 
— Rhynchosia, Lour. 
Mea Conspectus of Species. 
i Subg. 1. Eu-Rhynchosia, Seeds without arillus. 
MU i; © Pods very much longer than Me calyx. 
UN "ub. - Twining herbs. 
3 Leaflets more or less acute; racemes elongate, longer than the leaves, almost glabrous, 


~ -HE mmt. 
1 ^ Leaflets obtuse or rounded ; racemes filiform, shorter than the leaves, pilose; calyx- 
eng teeth filiform,........ eee eee 82835535 eee ete ee eee eee es eee Be s elovenece ses PIROGI 
^ x x Erect shrubs or undershrubs. a 
"Greyish velvety ; racemes longer than the leaves, panicled at the end of the branches, 
pod densely velvety, eee O5 O* PO" » 3 * o» » Wo^ 9 9 |o. eee eee Ro» * or 9 ow Oe Mirren bracteata, 
* * Calyx as long as the corolla, in fruit nearly as long as the pod, Twiners. 
Flowers in dense short axillary racemes ; pods long-pilose, short, ........2%. densiflora, 
| Subg, 2. Phyllomatia, WA. (incl. Nomismia, WA. und Ptychocentrum, WA), nd 
-Beeds with a waxy arillus. | 
2 e Calyx-teeth broad, enlarging and leafy in fruit. 
— JHalttwining, thinly pubescent; flowors singly on the filiform viscid-pubescent racemes, 
2 3 pods 1-secded, UI MM EU, aee qév tt bs Sd beu qe eee ee 292a VUA RCU DU rufeseens, 
* è Calyx-teeth lanceolate, acuminate, not enlarging, n 
Erect d stems, racemes, and undersurface of leatlets white-tomentose ; pods 2-seeded, _ 4 
E ; EEN 2x soU. cubic — $1 01 
~ —— L R umoa, DC. Prod. II. 385; Bth. in Fl. Austr. IL 267; Hf. | 
: ‘Fi. II. 223. (Dolichog minimus, L. sp. pl. 1020; Dolichos scarabeot 
Fl. Ind. III. 315, non Willd.). ACAR 
Iu the dry and open forests, also in-savaunahs, of Prome and. | 
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"3e OR. PILOSA, Wall. Cat. 5499 ; Hf. Ind. FI. II. 224. 
COST » Ava, banks of the Irrawaddi near Segain (Wall). 
Iu EUR ECL 
a) wu. ft n . 
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o» 
de - The foliage resembles that of Atylosia scarabwoides, the — those 
; of Afylosia clongata, Bth. 
3. R. BRACTEATA, Bth. in Hf. Ind. FL II. 225. — 


Han. Not unfrequent in the dry and eng-forests of the Prome dis- 
: trict; Ava, Yenang-choung and 'Taonz-dong (Wall.).—Fl. Fr. DS. 
" 4. R. pnENsiFLORA, DC. Prod. IL. 356; Hf. Ind. Fl. 3I. 226. (Do- 
J lichos aurantiacus, Wall. Cat. 5192 E.). 
v 





pe Han. Ava, limestone hills near Segain ; Taong-dong (Wall.).—F1l. Nov. ' 
F 5. R. nurescens, DC. Prod. II. 357 ; Hook. Icon. t. 189; Hf. Ind. s 
- Fl. II. 220. (Cyanospermum Javanicum, Miq. Fl. Ind. Bat. I. 167). . A 


iH Hans. Ava, Irrawaddi valley near Katha (J. Anderson).—Fl. Jan. 
1 6. R. canpicans, (Cajanus? candicans, Wall. Cat. 5576 ; Atylosia 
? candicans, Kurz in Journ. As. Soc. Beng. 1874, 186. (R. Avensis, Bth. 
* MS. ; Hf. Ind. Fl IL 222; Dolichos candicans, Wall. Cat. 5567 ; Hf. 
Ind. Fl. IL 226, forma foliolis acutis v. obtusiusculis). 

F Han. Ava, banks of the Irrawaddi below Yenang-choung; also 


— — Taong-dong (Wall.).—Fl. Nov. 
















Flemingia, Roxb. 

ae Conspectus of Species. 

J Subg. 1. Eu-Flemningia. Erect shrubs or herbs. Flowers in racemes, panicles 
= Or head-like spikes. 

ds § 1. Ostryodiwm, DC. — one-sidedly flowered, the upper ones collect. 
i! ed into a terminal panicle. Floral bracts large, leafy, complicate, persis- 
* I ient. Leaves l-foliolate. Pods 2-sccded. 

ys x Floral bracts quite glabrous. 


* Conlie yellowish, | in. long; leaves cordate-ovnte,.. eee eee ento roro o de chappar. ' d 
"m £ x x Floral bracts puberulous or pubescent, iE 
<< —— not above 3 lin. long, rather deciduous; bracts rotundato and obsolotely č — 
* ee easton not ciliate ; corolla about 3 lin. long, white or yellowish, .. F. atrobilifera, L 
E rstiff-subulate, up to} in, long; bracts more or less retuse, ciliate ; SORA 
— pua 1 about 2 lin. long,......-+... een nennen nnn nn nn T É "wu. 
de. $ 2. Flemingiastrum. DC. (incl. Chalaria, WA.).” Racemes spikelike, s 
E. - er adres (ho esto in pice, ly reduced. tale 
SA terminal moro or less involucred heads. 
| x Flowers in racemes or panicles. Pods usually fow-seeded. | 
+ Leaves 1 —3-foliolate, ede —— 
daría, W A.). 
es 1-foliolate ; racemos filiform, shorter than the Íoaves,.. sss snara, Fe p NT 
s 3-foliolat ; racemes slender, as long or usually longer than the ^ ette Ti: 


* t Teen ashy stl yen whe rui deadly 
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o Byacts not actions, Shorter than, or about as long as the 
buds, Low shrubs, the branches more or less terete or an. 
gular, 

t Bracts persistent during flowering time. 

Racomes dense, sessile ; corolla 3 lin. long; calyx-lobes subulate, the lower one 24 lin. 
long; petioles nent Han an inch . cicasere oor. A Grahamtant. i 

Racemes dense, yillons, the brond bracts much shorter than the pilose calyx; calyx- | 
teeth 3—34} kim. long, linear, subulate-ucuminate; corolla slightly longer Ea the | 
calyx; petiole 1—2 in. long, not winged,...... e. eoo o ooosoo o Po Wallen ! 

T t Bracts deciduous before opening of the M AE s 
"I Low shrubs with a woody subterranean trunke. 

Racemes small, silvery silk-hniry ; calyx-tooth f: aleately subulate, a line long, the lowers á 
most one 1} lin. long ; corolla 2 lin. long; petiole winged, about an inch long, 

ood, tericang, 

As preceding, but flowers somewhat larger and not — silk-hairy ; petiole 3—6 in. * 
up dudllonget, winged, erue koheene cacao nUc] ers lop C quia, 

Racemes rather slender and lax ; flowgrs almost sessile ; corolla 9 2 lin. long or a Dis | 
longer; calyx-teeth — colate, the lowermost one barely longer — the 
rest; petiole winged, 1—2 in, long,..........c000 ee enne rr dt ferruginet, 8 

"ii Si Well-developed undershrubs, 

Petiole nsually not winged; racemes denso, usually clustered and shorter than tho 
petiole, greyish silk-hairy ; bracts lincar-lanceolate, subulate-acuminate, about 4 i 
lin, long ; calyx 34 lin. long, the lobes linear, subulate-acuminate, the lowermost 
much longer; corolla 3} lin. long, purplish, with a flesh-coloured purpliah-streaked 
EEDOUNMIDO UI Tu Ire és nos Ske qa res Pr. vi c$20929 bectesen bine on) de CERES 

As preceding ; racemes appressed tawny-pubescent, much shorter than the narrowly 
winged petiolo ; pods densely resinose-glandular and puberulous, ....7. prostrata, 

"Petiole narrowly winged ; racemes rather lax, greyish silk-hairy ; calyx 3 lin. long, the 
lobes subulate ; bracts ovate-lnnceolate, cuspidate ; corolla 3 lin. long, rose-coloured 

| with greenish keel; pods puberulous, ........ cee ee eere n t te E — 
- Petiolo narrowly winged ; bracts and calyx appressedly brown or golden silk-hairv, the 3 
‘> latter 4 in. long, the lobes subulate with the lowermost one twice as long; corolla ^ 
T lj in. long, white with rose-colonred wings... sees enn nn En latifolia, 
O O Bracts scarious and stiff, very much longer than the flower 
buds, Branches and branchlets more or lesa triquetrous. 
Tall undorshrub ; petiole narrowly winged; lower sheathing bracts up to 2in. long; 
— — ealyx about 4 lin. Jong, gilvery silk-hairy, the lobes linear, acuminate, the lower- 
most ono twice as long; corolla nearly } in. long; pods minutely — 
$^ »à«acksnhat eececetcsnonsáana 
x x Spikes short and condensed into heads.  Bracts all persistent, the 
outer ones large and involucre-like. Pod enclosed in the calyx, 
l-seeded. (Lepidocoma, Jungh.) 3 
rect uni u subulato ; ; corolla. o 1 
: Ti ng vim anc hh pods silky-pilose, 4... 6. s IS capitate, : x 
‘Subg. 2 Rhynchorivides, Bak. ‘Twining herbs or perennials. Flowers in long — = 
d hende or or dichotomous coryinbs, Calyx-teeth almost equal. MEE 
P — in the calyx, Bracts minute, deciduons, d 
— 10 in long-peduncled heads; calyx fulvous-pilose, § in. long; — 


l a Tt so, nearly niies Oeeereeee rres eee arenosa eee ve Be < 


aw 


Lisi, A eee 
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1. F. cmarran, Ham. in Wall. Cat. 5757 ; Hf. Ind. Fl; II. 297. 

Ham. Frequent in the eng- and dry forests. of Ava, Prome, Pegu, and 
Martaban.—Fl. CS.; Fr. HS. 

2. F. srronrmrrersa, RBr. in Ait. Hort. Kew. ed. 9. IV. 350 ; 
Wight Icon. t. 267; Bot. Reg. t. 617 ; Hf. Ind. Fl. II. 227. (Hedysa- 
rum strobiliferum, L. sp. pl. 1053; Roxb. Fl. Ind. III. 350).. 

Has. Common in all leaf-shedding forests and in tha savannahs, all 
over Burma, from Chittagong and Ava down to Tenasserim and the Anda- 
mans.—Fl. R. and CS. - Fr. HS. 

3. F. nnuacrEATA, Wight Icon. t. 268; Miq. Fl. Ind. Bat. I. 163. 
CF. strobilifera var. 1. bracteata, Bak. in Hf. Ind. Fl. II. 227; Hedysa- 
rum bracteatum, Roxb. Fl. Ind. III. 351). 

Has. Frequent in all leaf-shedding forests, especially the lower mixed 
savannah forests, all over Burma, from Ava and Martaban down to 
——Fl. Close of RS. and CS. ; Fr. HSe 

4. F. rANICULATA, Wall. Cat. 5759; Bth. in Pl Jungh. I. 245 in 
adn.; Hf. Ind. Fl. II. 227, 

"Am. Upper Tenasserim, Attaran river (Wall., Helf.).—FI. CS. 

E D. F. weveara, Roxb. Fl Ind. III. 341; Wight Icon. t. 327; Hf. 
\ Ind. FL II. 22s. (Hedysarum lineatum, E. sp. pl. 1054; Burm. Fl Ind. 











E "167. t. 53. f..1). 

k Han. Common in the savannahs and the lower mixed forests, also in 

M grass-lands, etc., all over Ava, Prome, and Pegu; also Martaban.—Fl. CS. ; 

EVE. HS. 

b 6. F. sERīICANS, Kurz in Journ. As. Soc. Beng. 1874, 186. 

, Has. Frequent in the eng-forests of Prome district and of Martaban, 

— east of Tounghoo.—Fl. Fr. HS. 

i * 7. F. FERRUGINEA, Grah. in Wall. Cat. 5750; Bth. in Pl, Jungh. I. | 
M á —. 245 in adn. CE 
—- Ham. Prome, frequent in the eng-forests; Ava, Taong-dong (Wall.). -A 


— March. - = 
: Habit of F. Wightiana, but the flowers very gmall and the calyx per- nd 
t different. Py 
8. F. cowarsra, Roxb. Hort. Bengh. 56 and Fl. Ind. III. 340; * Ee z 
Teon. t. 890; Miq. Fl. Ind. Bat. I. 164; Hf. Ind. Fl. IT. 228. . E " 
p Frequont i in alluvial grass-lands, especially in the IGI 
, all over Pegu and Martaban down to Tenasserim ; also Anc Fi 
e of RS.; and CS.; Fr. C. and HS, 
ed E ak PuOsrRATA, Roxb. Fl. Ind. III. 338; Bth. in Pl. Jungh. L. 


a $ 
— uent in the drier hill- (especially. the | presser: : 
"i , east — at 4000 to 5000 foot € ion.— | 


a a -5 
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The Burmese variety differs from Khasi specimens chiefly in the long- 
acuminate not wrinkled leaflets and the black-glandular pods. : 

10. F. sescranara, Roxb. Fl. Ind. III. 310; Wight Icon. t. 726 5 
WA. Prod. I. 211. (F. congesta, var. 1. Voiéalata: Bak. in Hf. Iud. FL , 
II. 229 in part). 

Var. «a, GENUINA, racemes elongate, more robust. 

Var. B. VIRIDIS, racemes simple, more lax and slender, more silk- ua 
hairy, always clustered in the axils of the leav es, and much shorter than the ^ 
petiole; leaves of a thinner texture or less pubescent; flowers and pods 
usually smaller. 

Hans. Var. B. only, but this common enough, in the leaf-shedding 
forests and in grassy or shrubby places, more especially in the savannahs, 
all over Burma, from Chittagong and Ava down to Tenasserim.—Fl. CS. ; 
Fr. HS. 

ll. F. Larmor, Bth. in Pl. Jungh. I. 246; Miq. Fl. Ind. Bat. I. 
163. (F. congesta, var. 2. latifolia, Bak. in Hf. Ind. FL II. 229). 

Var. a“ GENUINA, racemes more lax and more slender, branched; 
flowers smaller. 

Var. Ø. GRANDIFLORA, racemes simple, shorter and more dense; 
flowers about 4 larger. 

Han. VE B. rather frequent in the hill-eng-forests and the drier 
hill- (chiefly the pine-) forests of the Martaban Hills, east of Tounghoo, at 
2000—4000 feet elevution.—Fl. March. 

123. F. srriera, Roxb. Corom. Pl. III. t. 24S and Fl. Ind. III. 342 ; 
Wight Icon. t. 329; Hf. Ind. FI. II. 228. 

Han. Not nifaas in the open forests, especially the low and 
eng-forests, of Pegu ; also Chittagong, Ava, and Tenasserim.— FI. CS. 

13. F. carrrATA, Zoll in Natuurk. en Geneesk. Arch. IIL 64; 
Miq. Fl. Ind. Bat. 1/2. 166. (F. involucrata, Bth. in PL Jungh. I. 246; 
Hf. Ind. Fl. II. 229; Zepidocoma trifoliatum, Jungh. in Topogr. Naturw. 
Reise, Java, 338 and in Flora 1847, 508.) 

Ham. Frequent in hè open, especially the low forests, all over Pegu ; 

- also in Martaban, where it ascends into the drier hill-forests ; Upper Tenas- 

= serim.—Fl. Fr. CS. eT 
a" JF. procumbens of the Kew Herbarium, from Concan (Stocks ; Wight | : = 

No. 806), has nothing to do with Roxburzh's plant and appears to me to * 

be a new species of Lepigocoma, probably connecting that genus with 4 

= Rhynchosioides. 

3 * C14. F. vestrra, Bth. in Hf. Ind. Fl. II. 230. (Dolichos vestitus, 

4, in Wall. Cat. 5545 ; Rhynchosia vestita, Bth. MS.). E 

| Hane Sometimes cultivated by the Karens of the Martaban Hil, at 
3 0 yeaa Foot elevation. 
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Eriosema, DC. 
. 1. E. rvnEnOSUM, (Crotalaria tuberosa, Ham. in Don Prod. Nap. 
241; DC. Prod. II. 129 ; E. Chinense, Vog. in Pl. Meyen. 31; Bth. Fl. 
T Austw IL 268; Hf. Ind. Fl. II. 219). > 
¥ . Ham. Frequent in the open, especially the eng-forests, all over Prome 
— and Pezu; also Martaban, here ascending into the drier bill-forests up to 
4000 feet elevation.—F1l. Close of RS.; Fr. CS. 


' Crotalaria, L. 
Conspectus of Species. 





A. SrwPLrCrIFOLLE. Leaves simple. 
* Ovary and pods glabrous, 
+ Hacemos lateral and leaf-opposed. 


5 x Stipules none or small, not decurrent. - 

T O Almost glabrous. Slender erect annuals. 2 

i Stipules half-lunate, WEEMS sevave seetoe ccvove taxi vn On JUAN IMS " 

“Stipules very minute, deciduous, |. ccce eene nnnm nnnm n nnn O Stocksite 

W O O Silk-hairy or pilose, E 

Eu. + Prostrate or ascending small horbs; flowers not above 

4 21 lin. long. 

—— — Brach subulnte, very minute; stipules nones pods 15—30-secded, ,, s.s s s. C. prostrata. * 

! — Bracts subulate, minute ; stipules minute, subulate; pods 6—8-seeded, ..C. hwmtfuna, "TM 

e "Bracts lanceolate, a line long; stipules subulate, minute ; pods 12—16-seeded, — yos 
^ 0. acicularis. 4 

E + + Flowers 1—] in. long.  Erectrbranched annyals, * 
| Tawny pilose; stipules lanceolate, spreading ; pod 20—30-seeded, ......€. ferruginea — —— nh 
Ex x x Stipules decurrent and forming leafy wings to tho branches, — 


E er J Erect annual; flowers middling-sizod, yellow; pods stalked,.... 44e ee eseese ©, alata, 
NV + + Racemes terminal or terminating axillary branchings. More or 
— less hairy, hirsute or appressed silk-hairy, rarely glabrous. 
VM O Calyx divided to the base into lobes, of which especially the 
2 upper ones much enlarge i in fruit. ‘ 
f Pod exserted from the calyx. 
3 in. long, pale yellow, racemose; bracts linear, very E node tks eae | 
Ts i ger than tho calyx, }—} in. long lg senses recortes ERE RESET OEC DRIED E 
mc + f Pod more or less included*and shorter than the calyx, 
= ae (Calycinee.) --1-$5 
p qT Foa smal globular ot ovoid Sees * 
J 3mal NEA racemos shortened and head-like — eee ee ee) fee 
cien racemes elongate, psss SALE E 
4 4q Pods lincar-oblong to oblong. X 
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i A A Flowers blue. 
Flowers in long racemos ; bracts and bractlots long, sotaceous ; calyx 1—31 in. long ; 
TOUT TERI rev Peewee ene nn n n n O seimilifions. 
O O Pods very much exserted from the calyx.  Calyx-tubo obliquely 
bell-shaped, tho teeth rather short, barely enlarging in fruit. 
A 7 Bracts subulate, very minute. Flowers yellow. 
a A Branches and branchlets woody, with medullary 
pith, terete. 
Almost glabrous; leaves acute; racemes terminating axillary branchlets or reduced to 
axillary. flowor-clustors, . 6.440.000 ccuscesece eeu cree cis o ris o o Oy Kirai. 
A A Branches herbaceous, fistulose, atout. 
Calyx and underside of the blunt or acute leaves de nsely appressed silky ; racemes all 
oM Ee clea RECIPE TOT esso sees osonaovees sass sess cens Du EBENE 
Thinly appressed silk-hairy ; leaves retuse to blunt ; racemes all terminal, .... C. retusa: 
T "i Bracts ovate to ovate-lanceolate, up to 4 lin. long, 
reflexed. 
Glabrous; leaves blunt to acute, almost sessile, glaucous-green ; pods stalked ; branches 
QUO BIA ARUNA TRE SCR TETETEITCERO REOS cone eves aosoop ss Oy Merit. 
9 * Ovary variously clothed, from villose to tomentose and appressed stlk-hairy, 
Pods similarly clothed, rarely minutely pubescent and appearing glabrous to 
the naked eye. (Flowers racemose.) 
+ Stipules none, or smell and subulate, Flowers yellow. 
x Pods minutely appressed-pubescent, appearing glabrous to the 
naked eve. Calyx glabrous. Leaves narrow. 
Glabrous ; bracts linear, very minute ; loaves narrow-linear, ............ €. meriifolia. 
x x Pods and calyx brown or dark brown tomentose or pubescent, 
lonves narrow. 
Stems sulcate, but not angular; pods sessile, 1—1} in. long, 6... eee eee C Juneca., — 
Stems sharply 4-angular ; pods shortly stalked, 14—2 in. long, ...... .... €. tetragona. 
+ + Stipules large, leafy, half-lunate, Flowers blue or rarely greenish * 
white. E 
Stems angular, more or less puberulous to glabrous; leaves rhomboid ; pods pubescent, — 
.. O, verrucosa. 












b" E. : Yi 
i B. Fouronarz. Leaves 3—7-foliolate. 

| * Leaves digitately 5 (occasionally 8) — 7-foliolate. | 3 
Leaves 5-foliolate ; flowers ier large, yellow, racemose ; bracts 3—4 lin. long, linear, P 











— acuminate, reflexed ; glabrous, stalked, 1}—1} in. long, .... C, quinquefolia. 
© © Leaves digitately 3-foliolate, 
x* Pods inflated. 











+ Pods short, globular or obliquely ovoid, 1-2-4-seeded. | 
and bracts minute, subulate ; flowers small, by 1—2 (rarely 3—4) t minating - 
v ne ant pedungles ; pods acuminate, minutely — pubescent, — 
ire ee7 809 aE e s... €" ^£. eve ee 4 29-W cnag "V" ^» 8 ———— * medica 
x EN * Pods oblong to lincar-oblong, many-seeded. 

| ya sèd- pubescent, lincur-oblong, 1—14 in. long, sess cere O f 
— bout-shaped-oblong, somewhat curved, he ieu 


—— (Priotropis, e 
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S. Kurz— Contributions towards a [No. 4, 
Habit of C. striata; flowers yellow, racemose ; poda 1 in. 3o by $ broad, acuminate 
at both ends, on a filiform stalk, glabrous, "»*"*^**"52592 ^"*"e'aa cs C. cytisoides. 


1. C. rrnLrrFORMIS, Wall, Cat. 5389 ; Hf. 15d. Fl IT. 66. 

Ham. Frequent in the mixed BESS especially the upper ones, of 
the Pegu Yomah, and along choungs in the lower mixed forests of the 
plains ; also Prome district. —Fl. Fr. Nov. to Jan. , 

2. ©. Srocksr, Bth. MS. ; Hf. Ind. Fl. II. 67. 

Han. Tenasserim (or Andamans ?) (Helf.). 

Unknown to me and included on Baker's authority. 

3. C. prosrrata, Roxb. Fl. Ind. III. 270 ; Mart. Muench. Denkschr. 
6. t. E ; Hf. Ind. Fl. 1I. 67. 

Has. Martaban, Nattoung hills, east of Tounghoo (Revd. F. Mason). 

4, C. aAcicULARIS, Ham. ap. Bth. in Hook. Lond. Journ. Bot. LI. 


476; Hf. Ind. Fl. II. 68. 


Han. Common, chiefly in the dry and open forests, preferring stiff 
diluvial soils, all over Chittagong and Prome to Pegu and Martaban.—Fl. 
Fr. C. and HS. 

5. C. FERRUGINEA, Grah. in Wall. Cat. 5398 ; Hf. Ind. Fl. II. 68. 

Var. a. GENUINA (C. ferruginea, var. B. pilosissima, Bth. in Hf. Ind. 
Fl. II. 68), more or less spreading ; leav es narrower and more or less acute ; 
all parts more densely rusty pilose. 

Var. jf. priosissima (C. pilosissima, Miq. Fl. Ind. Bat. I 827), 
erect and often less pilose ; leaves broader and rounded or blunt at the apex. 

Han. Var. a. frequent in the drier hill. and the pine-forests of 
Martaban and Ava, at 4000 to 5000 ft. elevation ; var. B. frequent along 
rocky river-beds in the tropical forests, from Ava and Martaban down to 
'"Tennsserim.—Fl. Fr. HS. 

6. ©. anata, Roxb. Hort. Bengh. 98, and Fl, Ind, III. 274; Hf. 


Ind. Fl IL 69. (C. bialate, Roxb. Fl. Ind. III. 274). 


"Has. Common in the long-grassed jungle-pastures of the open and 


_ dry forests, but also in the mixed forests, etc., all over Burmah, from Chit- 


Ee and Axa down to Pegu and Martaban.—4 1l. Fr. Close of RS., and 





7. QC. ALDIDA, ers in Roth. Nov. sp. 333 ; Hf. Ind. Fl. IL. 71. - 
(e montana, Roxb. Fl. Ind. III. 265). 


Has. Frequent in the open and dry forests, all over Burma, from - he 
D — and Ava down to Tenasserim.—F le Fr. CS. t 
— —B. OC. LISIFOLIA, L. f. Suppl 322; Roxb. Fl. Ind. III. 266 ; 3 He 





| a: FL IL. 72. (C. cespitosa, Roxb. F1. Ind. Ill, 269; e. melanoi pa 
mon wk. Lond. Journ. II. 569). - 
Ne unfrequent in the mixed forests, especially — 








1876. ] Knowledge of the Burmese Flora, 
grass-lands and along grassy borders of the fields in the Pegu plains.—FL 


ir Cs. = 

N. B. ©. patula, Grah. (in Wall. Cat. 5371; Bth. in Hook. Lond. 
Journ. II. 568, from Ava), is reduced by Baker to a variety of CO. nana, 
Burm. [am unacquainted with the species. 

9. C. eanycerna, Schrank. Pl. rar. Monac. t. 12; Hf. Ind. FL II. 72. — 
(O. stricta, Réxb. Fl. Ind. III. 265, non Roth.). | 

Han. Ava, Irrawaddi-valley near Tagoung (J. Anderson); Taong- 
dong (Wall.).—Fl. Fr. Jan. 

10. ©. DUBLA, Grah. in Wall. Cat. 5404; Hf. Ind. Fl. II. 73. 

Han. Frequent in the upper mixed forests, but chiefly in poonzohs, 
of Chittagong, Pegu, and Martaban, up to 3000 feet elevation.—Fl. Fr. CS. 

ll. C. CirwEwsis, L. sp. pl. 1003, non Roxb. ; Hf. Ind. FL II. 73. 
(C. barbata, Miq. Fl. Ind. Bat. I. 335, non Grah.). 

Ham. Pegu and Tenasserim (feste Baker). 

12. ©. sEssILIFLORA, L. sp. pl 1004; Hf. Ind. Fl. II. 73. 

Has. Common in jungle-pastures and in open places of the open and 
dry forests, all over Burma, from Chittagong and Ava down to Tenasserim. 


Fl. Fr. Close of R. and C5. : 
13. C. Kurz, Bak. in Journ. As. Soc, Beng. 1873. 229; Hf. Ind. 
Fl. II. 75. 


Var. a. GENUINA, Leaves longer and of a thinner texture; flowers 
usually axillary and gradually passing into terminal or axillary racemes with 
all intermediate conditions on the same plant; pods an inch long. 
Low-level form. 

Var. f. MONTANA, leaves of a firmer texture and half the size; 
flowers in true leafless elongate axillary and terminal racemes; poda 
only j an inch long. High-level form. 

Han. Var. a. common in the upper, rare inthe lower mixed forests, 
all over the Pegu Yomah and Martaban; var. B. pretty frequent in the 
drier hill- (especially the pine-) forests of Martaban, up to 5000 feet eleva- 
^2 tion.—Fl. CS.; Fr. HS.* 

t Q. Peguana, Bth. MS. (Hf. Ind. Fl. II. 77, from Rangoon), is un- 
| known to me. It seems to me to differ in no respect from the axillary- 


flowered form of the above. 
" — 14. C. Assamica, Bth. 
‘Ind, Fl. II. 75. x 
^ — ^ "Ham. Ava, in the Khakyen hills, east of Bhamo (J. Anderson).— Fl. "D 
Is 2 — — specimens the flowers sometimes grow indifferently in the place e 
— ef the leaves from the leaf-branches, so that the flowers are either mixed — — 
up with the leaves (reduced flowering branchlets) or form incomplete ra- y 


in Hook. Lond. Journ. Bot. II. 481; Hf. iz 


a 
































q E 19. C. rerrscowa, Roxb. Fl. Ind. III. 263; Andr. Bot. Repos. t. 
12893; Hf. Ind. Fl. I1. 78... (C. grandiflora, Zoll. in Miq. Fl Ind. Bat. M 
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266 S. Kurz—Confributions towards a (No. 4, 
-cemes below the leafy summit. The species itself, however, may be nothing 


but a more pubescent hill-form of C. refuse. " 

14. C. MACROPHYLLA, Kurz MS. (C. Aurzii, var. luxurians, Kurz 
in Journ, As. Soe. Beni. 1873, 229). 

Han, Rare in the moister upper mixed forests of the Southern Pegu 
Yomah.—Fr. CS. 

I have referred this form erroneously to C Kurzii, but*the stout hol. 
low stems bring it nearer to C. Assamica, from which it differs not only in 
its much larger petioled leaves and in the calyx, but also in the pods, which 
are sessile and 1}—2 in. long.  Habitually it may be called a very luxuriant 
terminal-racemed form of C. AKwurzii. 

15. C. nkrUsA, L. sp: pl 1004; Roxb. Fl. Ind. III. 272; Bot. 
Mag. t. 2561; Bot, Reg. t. 253; Hf. Ind. FL II. 75. 

Han. Chiefly in grassy sandy places near the sea in Arracan and Pe- 
gu, but also found along the banks of the Irrawaddi in the Prome district ; 
it has become a weed on Ross Island ete., on the Andamans, but there very 
likely only introduced.—Fl. Fr. Close of RS. and DS, 

16. C. sericea, Retz. Obs. III. 26; Roxb. Fl. Ind. III. 273; HÊ 
Ind. Fl. II. 75. à 

Has. Frequent along rocky choungs in the hills of Chittagong, Arra- 
can, and the Pegu Yomah ; rarely seen along the banks of the larger rivers 
in the plains of Pegu.—Fl. Fr. CS. 

17. C. wEmrdrOLIA, Wall Cat. 5362: Hf. Ind. Fl. II. 74. 

Han. Not unfrequent in the —— of Martaban, east of 
Tounghoo; Ava, Taong-dong (Wall).—Fl. Nov. ; Fr. March, Apr. 

15. C. ruNcEA, L. sp. pl. 1004; Bot. Mag: t. 490; Roxb. Corom. 
Pi. II. t. 193 and Fl. Ind. III. 259 ; Hf. Ind. Fl. II. 79. (C. fenestrata, 
Sims. Bot. Mag. t. 1933; C. tenuifolia, Roxb. Fl. Ind. III. 263). 

Has. Frequently cultivated in fields all over Burma, especially 1 in 


(o Prome and Pegu, but also like wild along the banks of the larger rivers, 


Ny the Irrawaddi.—Fl. Fr. H. and RS. 












3, teste Baker). 
. Han. Frequent, especially along rocky choungs in hilly tracts, a 


-— 5 uM Os 





Lina verrucosa, L. sp. pl 1005 ; Roxb. Fl. Ind. T 
i Bot. Reg. t. 1134 ; Wight Icon. t. 200 ; "HE Ind L? — 


pae 35 


is 


nia i: 
'al- - p - t F ^ MM A | ae — 


E e and Chittagong to Pegu and Arraean ; ascending to 3000 - 2 2 x | 
5 less frequent along rivers in the allium of the — is — 


— Ene. IL 196?; Roxb, Fl Ind.: uL: 27. — 
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Has. Frequent in open grassy places, along river-banks and road- 
sides, espegially in Ava and Prome, less frequent in Pegu and Martaban. 
—Fl. Fr. C. and H. S. 

21. €. QUINQUEFOLTA, L. sp. pl. 1006 ; Roxb. FL Ind. III. 279 : Ht. 
Ind. Fl. II. 84 (C. sp. Griff. Not. Dicot. 437). 

Han. Not unfrequent in wet pastures, marshy grass-lands and along 
borders of rice-fields, from Arracan and Pegu down to 'Tenasserim.—Fl, Fr. 


RS. 

22. C. MEDICAGINEA, Lamk. Dict. II. 201; Hf. Ind. Fl. II. S1 
(C. procumbens, Roxb. Fl. Ind. 278). | 

Has. Not unfrequent in the dry forests of Ava and Prome ; rare in 
the mixed forests of Pegu.— Fl. Close of RS; Fr. CS. 

78. C. nnacTrEATA, Roxb. Fl. Ind. III. 278: Wight Icon. t. 273; 
Griff. Not. Dicot. 436 ; Hf. Ind. Fl. II. 83. 

Han. Not unfrequent in the mixed forests, especially the upper ones, 
and in dry pastures and rubbishy places adjoining them, all over Burma, 
from Chittagong and Ava down to Tenasserim.—Fl. Fr. Close of RS. and 
CS. 

24. C, srRrATA, DC. Prod. II. 131 ; Bot. Mag. t. 3200 ; Hf. Ind. FI. 
II. 85. (C. Brownet Rchb. Icon. "Exot. t. 232; C. Sali inna; Andr. Bot. 
Repos. t. G48). 

Han. Frequent in grass and cleared lands, rubbishy places, along road- 
sides, etc., all over Pegu and Chittagong to Arracan ; most probably 
throughout the eountry.—Fl. Fr. R. and Cs. 

25. C. exmisOrpES, Roxb. Fl. Ind. III. 276 (.Priotropis cytisoides, 
WA. Prod. I. 180 in adn. ; Hf. Ind. Fl. II. 65). 

Han. Ava, Taong-dong, Khakhyen hills, east of Bhamo ; also Tenas- 
serim (Griff.)—Fl. F. R. and Cs. 

Parochetus, Ham. s 

1. P. cowwvwis, Ham. in Don. Prod. Fl Nep. 240; Royle Ill. 
Him. Pl. t. 35; Hf. Ind, Fl. II. 86. (P. major, Don. Fl. Nep. 241; Wight 
à ]con. t. 483 ; P. maculatus, R. Br. in Benn. Pl. Jav. rar. 162. t. 34; Cos- 
p _miusa repens, Alef, in Bot. Ztg. 1566. 145. t. 6. B. f. 1—6). 

Has. Ava and Tenasserim (teste Baker). 


Melilotus, Juss. 


© 0 1. SOM. ansa, Desr. in damk. Dict. IV. 64; Koch Syn. Fl. Germ. ed. 
— 8, I. 144; Hf. Ind. Fl. IL. 89. (Af. /eucantha, Koch in DC. Fl Frane. V. 









|; Roxb. —Fl Ind. III. 388). 
H aromo district, a weed in the fields of the Irrawadi valley. 


— 564; Engl. Bot. Suppl t. 2689; Zrifolium Indicum, Willd. sp. pl. TII. 
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Psoralea, L. 
1. P. conxrrroLra, L. sp. pl 1075; Roxb. Fl. Ind. III? 387; Bot. 
i Mag. t. 665 ; Hf. Ind. Fl. II. 103. ——— sp. Griff. Not. Dicot. 437. t. | 
In 579). 
n Ham. Occasionally in neglected fields, near hedges and along road- 
sides in the Prome district; apparently more frequent im Ava.—Fl. Fr. 


s | CS. 

i Cyamopsis, DC. 

l *1. C. PSORALIOIDES, DC. Prod. II. 216; Wight Icon. t. 248 ; Hf. 

? Ind. Fl. II. 92. (Dolichos fabaformis, L' Her. Stirp. t. 78; Roxb, Fl. Ind. 

t Hil. 316 ; Lupinus trifoliatus, Cav. Icon. t. 59). 

m Has. Burma, cultivated (according to Revd. F. Mason).— Fl. Fr. CS. 

A Indigofera, L. 

a Conspectus of Species. 

5 Subg. 1. Spheridiophora, Desv. Ovary 1-ovuled. Pods very short, 1-seedod. 

A All parts, also the pods, appressed silk-hairy ; leaves simple, small; pods almost 
XM 0002 Tess E REXEERTI AEN Dese N ..-.-d. linifolia. = 
us Subg. 2. .Eu-Indigofera, Bith. Ovary more pods usually elongate, i 
E rarely short. 

+ © Calyx deeply cleft, the lobes —————— Corolla about twice so long as 

A the calyx. Annuals or perennials, 


j + Pods short, 2- rarely 3-seeded. 
R | Appressed pubescent; leaves pinnate; pods almost 4-angular, shortly hairy; seeds 
> 


is DEMNM rura sre whee e's bee's va cennwepeee ce ceigaus ser no d. enneaphylia. PEL 
" + + Pods many- or several-seeded, elongate. 
i O Seeds cylindrical. 
* Leaflets usually in 4 to 6 pairs racemes shorter than the leaves, ........ T. tínctoria, : 
e Leaflets in 1 or 2 pairs; racemes very slender, much longer than the leaves, git 
E .. I. endecaphylia, i; 
Leaves 3-foliolate ; rucemes very short or reduced to clusters, |. ses essere: trifoliata. P 
T T - O O Seeds cubical or 4-angular-oblong, . e 










arta (also tho pods) viscose-pubescent ; leaflets in 4— pairs, seee veers M 
parts appressed greyish or silvery pubescent; leaves 3-foliolate; pods thinly - 
p^ appressed pubescent, .. 6.2.0... seen nennen nn n n n dy Prita. 
. All parts hirsute-pubescent ; leaflets usually in 3 or 4 pairs; pods hirsute,....Z. Airanfa. 
© * Calyx toothed, the teeth short, more or less acute, Corolla at least 3 — 
long as the calyx and usually much longer. More ee 
x Leaves simple or 3-foliolate or on,the same plant). 
le plant greyish from minute appressed stiff hairs; leaves 1—3-foliolate of 
' plant; stipules very minute, s.esse een nnnm Ld 
— pubescent ; leaves 1-foliolate ; stipules about 2 lin. long, — 
| 24 x * Leaves . 


* unpaired pinnate. 
O Pods 14—2 in. —— or less’ 4-gonous ; socda e 


inset 


bet, i aem, 
IN noy " Y ‘el + > D. 
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Stipules 2—3 lin. long ; poda minutely appressed pubescent, ee t@eenee "^48 y j- galegordes, 
Stipules minute ; pods glabrous, """-* " © eee eee ck nc E 6946848 ——— I. pulchella, 


O O Pods about an inch long, terete, Seeds cylindrical. 
Pods glabrous; stipules minute, ........ seses eo e cecececcceuccees ores T. elliptica. 


l. I. UMIFOMA, Retz. Obs. IV. 29. and VI. 33. t. 2; Roxb. Corom. 
Pl. II. t. 196 and Fl. Ind. III. 370 ; Wight Icon. t. 313.; Hf. Ind. FL IL 
92. : 

Han. Not unfrequent in short.grassed rather dry pastures of Chit- 
tagong, Pegu, and Arracan ; probably all over the country.—Fl Fr. chiefly 
C. and HS. 

2. Ll. ENNEAPHYLLA, L. Mant. 272; Roxb. Fl. Ind. III. 376; 
Wight Icon. t. 403 ; Hf. Ind. Fl. II. 94. 

Ham. Ava, on limestone hills about Segain ; in the dry forests of the 
Prome district.—F!l. Fr. Nov. 

38. IL. riNcTORIA, L. sp. pl 1061; Roxb. Fl. Ind. III. 379 ; Wight 
Icon. t. 365 ; Royle Ill. Him. Pl. t. 195; Hf. Ind. FI. II. 99. 

Var. a. GENUINA, pods about an inch long and more slender, usually 
straight or only slightly curved, 7—10-seeded, the seeds about a line long, 
pale coloured. 

Var. jf. Awin (J. Anil, L.* Mant. 272; Miq. FL Ind. Bat. I. 307; 
J. coerulea, Roxb. Fl. Ind. III. 377 ; Wight Icon. t. 366 ; I. argentea, var. 
coerulea, Bak. in Hf. Ind. Fl. II. 99), pods more curved and reflexed, 
shorter, about 4 in. long but sometimes longer, 3—4, but as often 4—6 
and even up to 7-seeded, the seeds smaller, olive-coloured. 

Han. Var. a. frequently cultivated in the Irrawaddi alluvium of 
Prome and Pegu, and most probably elsewhere ; var. B. frequent in the 
open forests, especially the low ones, in jungle-pastures and along river- 
banks, all over Burma, from Ava and Martaban down to Tenasserim.— FI, 
Fr. Close of RS., and CS 

I cannot find any leaiicient grounds for specifically separating the 
above two forms ; the pod differs greatly on the same plant. 

4. I. ENDECAPHYLLA, Jacq. Icon. t. 570; Bot. Reg. t. 789; Hf. 
Ind. Fl II. 98. (4. debilis, Grah. in Wall. Cat. 5466 ; Kurz in — As. 
Soc. Beng. 1874, 184). 

Han. Ava, Irrawaddi valley (Wall. ; Mrs. Burney).— Fl. Sept. 

The pods of the Burmese plant are more slender and more persistently 
id: pubescent. 

b. » 5. I. TRIFOLIATA, L. Amoen. IV. 327; Wight Icon. t. 314; Hf. 
- — Jnd Fl IL 96. 
— Han. Tenasserim (Helf.) reste Baker. n: 
— — 6 I viscosa, Lamk. Encycl. Meth. III. 247; Roxb. Fl. Ind. IIL 
EUN ri Woah? Leon. t. 404; Hf. Ind. F® II. 95. 
Has, Ava, near Mandalay (J. Anderson).—Fl. Fr. Sept. 
m" * 
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à 7. I. Trīra, L. f. Suppl. 335; Roxb. Fl. Ind. III. 371 ; Wight. 
p» Icon. t. 315 and t. 386 ; Hook. Comp. Bot. Mag. I t. 16; Hf.Ind, FL II. 
96. (1. cinerea, Willd. sp. pl. TII. 1225 ; Roxb. 1 e. 372). 


Han. Ava, Taong dong (Wa]l.).—Fr. Octob. 
8. I. mmscTA, L. sp. pl. 1862; Roxb. Fl Ind. III. 376; Jacq. 


Icon. t. 569 ; P. d. B. Fl. d' Ovar. t. 119 ; Hook. Comp. Bot. Mag. t. 24; 
ZCSHE Ind. FL IL 98. 
Has. Ava (Wall.) ; Tenasserim (feste Baker).—Fl. Octob. 
9. I. Bruwoniana, Grah. in Wall. Cat. 5491 ; Wall. Pl. As, rar. III. 
48. t. 279 ; Hf. Ind. FI. II. 93. 

Has. Not unfrequent in the eng-forests of the Prome district and 

of Pegu.—Fl. Close of RS. ; Fr. CS. 
10. I. cALONEURA, Kurz in Journ. As. Soc. Beng. 1873, 219; Hf. 
Ind. Fl. II. 93. 

Has. Pegu (Brandis), probably a laterite plant. 

11. IL. earecorpes, DC. Prod. II. 225; Miq. Fl. Ind. Bat. I. 310; 
Hf. Ind. Fl. 11.100. (I. uncinata, Roxb. Fl. Ind. III. 382; T. Zollin- 
geriana, Miq. Fl. Ind. I. 310? feste Baker). 

Has. Not unfrequent in the open, qnd more especially in the hill-eng- 
er forests, of Martaban down to Tenasserim, up to 4000 feet elevation; also 
. Pegu, Rangoon (Wall).—Fl. RS. ; Fr. CS. 

f 12. I. rvLicuknLLA, Roxb. Fl. Ind. III. 382; Wight Icon. t. 367 ; 
> Bedd. Fl. Sylv. 55. Anal. t. 12. f. 1.; Hf. Ind. Fl II. 101, in part only. 
La. (T. purpurascens, Roxb. Fl. Ind. 1H. 383? I. arborea, Roxb. l. e. 318; 
a Wight Icon. t. 368.) 
aa Has. Not unfrequent in the dry and open (chiefly the eng-) forests 
from Ava and Prome down to Pegu and Martaban.—Fl. Fr. C. and HS. 

N. B. I. vwiornackAa, Roxb. l c. 350, differs from the above in the 
pod and the cylindrically oblong pale-coloured seeds. It is in my eyes near- 
er akin to I. elliptica, from which it deviates only in the size and colour 
5⸗ of the seeds. 

Eat T 13. I. ELLIPTICA, Roxb, Fl. Ind. III. 380." 
Hae. Pegu, Rangoon (Cleghorn); Karen country (O'Riley) ; Te: S 
— serim, Salween (WalL).—Fr. CS. 






| a . 








E - Sesbania, Pers, | T 
——— Conspectus of Species. ‘ 
Ék — 1, Agati, Desv. Flowers 2—3 in. long, faleately recurved in bud, LS 





— — 
ya flowers showy, white or scarlet, eren ee enin. grand 





1876. 1 * oA Js As i eak Flora. 
Glabrous ; pods 14—2 lin. broad, somewhat angular fromthe prominent sutures, | “4 


eL PA A ZEgyptiaca. ] 
Racemes erect from the hase, buf often overhanging. Shrubby annuals. 
Pods yel fonvox on both sides, 1}—2 lin. broad ; standard fin. long; seeds cylindri- 


»»90999€096.80»0$90 «69900090 0049000694 ortt taan DEMS à4009€0 oboro a4 QE aculeata, x 
Pods Hla flat, 2—3 lin. broad, narrowly bordered ; standard ti in. long, seeds more a 
or less PARU SNO rnombuid, $3Ev4»39405554 «dad dieu oe ns «S, Cochinehinensts. 


*l. S. GRANDIFLORA, Pers. Syn. IL. 316; Btb. Fl. Austr. II. 212; 
Hf. Ind. Fl. II. 115. (Agati grandiflora, Desv. in Journ. Bot. TIT. 120; 
Griff. Not. Dicot. 438; ZEschynomene grandiflora, Roxb. Fl. Ind. OIL  — 
331). r 
a ee Only planted, but generally found in villages all over Burma.— 

S 

*2. &. Meyrrraca, Pers. Ench. II. 316 ; Wight Icon. t. 42; Bedd. 

FL Sylv. 86. Anal t. 12. f. 3; Hf. Ind. Fl. II. 114. (ZEschynomene ses- 
ban, L. sp. pl. 1061; Roxb. Fl. Ind. III. 332; S. picta, Pers, Bot. Mag. 
t. 873). 

Has. Generally planted in villages all over Burma.—Fl. Fr. Jan. 
—May. 

9. S. ACULEATA, Pers. Enchir. II. 316; Hf. Ind. Fl. 115. (ZEs- 
chynomene spinulosa, Roxb. Fl«Ind. III. 333; S. polyphylla, Miq. in FL 
Ind. Bat. I. 288 ; Æschynomene cannabina, Roxb. Fl. Ind. III. 335, non 
Pers.) 

Has. Rather frequent in long-grassed pastures and savannahs of the 
Kolodyne valley, Arracan.—Fl. Octob. 

4, S. CocnrwcnurNENsIs, DC. Prod. II. 266; Miq. Fl. Ind. Bat. I. 
287?  (ZEschynomene paludosa, Roxb. Fl. Ind. IF. 333 ; Sesbania canna- 
bina, Pers. Enchir. II. 316 ; WA. Prod. I. 215; S. aculeata, var. cannabi- 
na, Bak. in Hf. Ind. Fl. II. 115). : 

: Has. Not unfrequent in swamps and swampy pastures all over the 
plains of Pegu ; also Chittagong.—Fl. Octob. ; Fr. Cs. 

"The Pegu plant is much smaller, and has the broad flat pod of this — 

*  eies and the habit and seeds of S. aculeata, but much fewer leatiets. 







* | Tephrosia, Pers. 
Conspectus of Species. 
- e Flowers in axillary or leaf-opposed racemes, rarely reduced to 2 or @ few only. —— 
€ Leaves unpaired-pinnate, rarely simple, iis J 
x Calyx-teeth shgrt, deltoid. (Brissonia, Neck.) x 
Shrub, silky pubescent ; corolla j—1 in. long, white; racemes terminal and — + thin 


ppressed eo T, candida, ——— $5 
n silk-hairy *e*eee88 e®eseete 7472922225 e 496498 9***5*99""9 Fee ? i | ? 
pos x x sigs cso. narrow, cuspidate, as long as tho colyx-tubs: — j E 

or undershrubs. (eineria, Moench.) = 
+ Flowers in racemes. . 








8. r E, A EA towards a [No. 4, 


O Racemes peduncled, Ieaf-opposed (and terminal). | 
Almost glabrous or very thinly appressed silk-hairy ; pods glabrous or nearly so, ^v 
2. purpurea, 
O O Racemes axillary (and terminal), sometimes reduced. 
Apparently similar to the preceding, but racomoes short or reduced to n fow (2) flowers 





only, "*"*97259€*9*9 *?****9»*9"9*9?* ****t** eve 9 88 @ Poa ceee Sobe sees teed LUN E A i pauci flora, ` 
Racemos long-peduncled, many-flowered ; leaves pinnate, leaflets in 3—6 pairs, appress- 
ed silvery silk-hairy ; pods glabrescent, ......06 Sees. T. tinctoria 


Racemes lIong-peduncled, many-flowered ; louves pinnate, leaflets in 6*—9 pairs, thinly 
appressed silk-hairy ; pods densely brownish silk-hniry, .......+..7. Hovkeriana, 
Racemes long-peduncled, few-flowered at the apex; leaves simple, or with a pair of 
diminutive basal leaflets; rest asim 7* finetoria, ..... e ern ín ds Gradamis. 
; + + Flowers solitary or by pairs in the leaf-axils, 

Silvery silk-hairy ; leaflets in 2—3 pairs; pods appressed silvery pubescent, 
oT. senticosa, 
* * Flowers solitary or paired in the leaf-axils, very small. Leaves simple. — f Mac- 
ronyx, Dalz.). 
All parts thinly silk-hairy ; leaves lincar; peduncle capillary, Aves tertie E tee - ~ 


1. T.casprpa, DC. Prod. II. 249; Hf.-Ind. Fl. II. 111. (Kiesera 
sericea, Rwat. in Miq. Fl. Ind. Bat. I. 291). 
Has. Chittagong, Martaban and Tenasserim (feste Baker). 
2. T. PURPUREA, Pers. Ench. II. 329 ; Hf. Ind. Fl. TI. 112, in part. 
(Galega purpurea, L. sp. pl. 1063; Roxb. Fl. Ind. III. 386 ; Galega lan- z 
ceafolia, Roxb. l. c.). 
Has. Common in grassy lands, in shrubbery, along river- and road- 
sides, ctc., also in savannahs, all over Burma, from Chittagong and Ava 
down to Tenasserim.—TF. RS., Fr. CS. 
2. T. rAvcirLOma, Grah. in Wall. Cat. 5635 ; Hf. Ind. FL. II. 114, "T 
Han. Ava, Paghamyo (Wall.)—Unknown to me. 
9, T. rixcrontia, Pers. Enchir. II, 329 ; Wight Icon. t. 888; Hf. — 
Ind. Fl II. 111. (Galega tinctoria, L. sp. pl. 1063; Roxb. Fl. Ind. IIL 
hs 386 ; Galega Heyneana, Roxb. 1. e. 384). 
Le * "Var. a GENUINA, the indument more or less tawny ; leaflets o oblong 
y — | to elliptically oblong. | 
| F jA Var. B coccrsesa, Bak. in Hf, Ind. Fl. II° 112. (T. coccinea, Wall. 
SO rar. t. GO), the indument silvery white; leaflets short and more or - 
— Jess obovate, the base usually cuneate. "k 
E E ia = Hae. Van. B. only, Ava, along the banks of the Irawaddi, apparently 
. Bea Fr. RS. 
“th T. Granas, Wall. Cat. 5652 (T. tiWetoria, var. 
I. 211). 
N p E the eng-forests of the Prome D 
* 
T, s N 'ICOSA | Pers. Syr. IL. 330 ; Wight Icon. t. 870; E HE tt nd. 
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Fl II. 112. (Galega senticosa, L. Amoen III. 19 ; Galega pentaphylla i 
Roxb. Fl. Ind. IIT. 384). s — 


Han.* Ava, Yenang-choung (Wall) zeste Baker. 


6. T. Texvis, Wall. Cat. 5970 ; Hook. in Journ. Bot. II. 35 in adn. j: 
Hf. Ind. FL II. 111. 


Has. Ava, Segain, limestone-hills (Wall.).—Fr. Nov. EL 
$ Millettia, WA. F 
Conspectus of Species. : 


Sulg. 1. Notho- Millettia, Miq. Stamens diadelphous (9 + 1 and 7 + 1), Seeds 
usually not compressed, —'"Trees. 

Glabrous; corolla purple, glabrous; stamens 9 4+ 1; pods coriaceous, tho valves very 
convex and smooth, ........ csicsas salceeee bt ccwese a'becee A AT a 
BSubg. 2. Bu-Millettia, Bak. Stamens monadelphous, the 10th vexillary stamen 

more or less free at the base only. Seeds much compressed. 

© Standard not auricled at the base. 
x Trees, 
x Valves of pod without prominent ledges or wings on the margins, 
flat or slightly convex, glabrous or nearly so. 
O Pod-valves not rough from warts or lentils. 

Young parts and leaves beneath slightly pubescent; corolla glabrous, lilac; poda 
appressed puberulous, .... s.s.s» eses E AE E A p qi ESSA a CE T 

Young parts slightly pubescent ; corolla pubescent, lilac ; pods Sla Dou AC Brandisiana, 

Leaves beneath sparingly appressed grey-hairy ; corolla glabrous ; pod obscurely “ grey- 
CEO E MAAKE AATA qeveeesevevvee eee (védes quveva Coveted —— 

O O Pod-valves rough from warts or lentils, glabrous, 

Young shoots silky pubescent; corolla glabrous, white; pods thick, lenticollate- 
rough, .e.ess Poe T sinter ee 6 E N SX VEM a 

Glabrous ; corolla glabrous, blue ; pod thick, warted, .......... sess... Ma ovalifolia. 

x x Valves of pod extended into prominent ledges or winga, 

Young shoots slightly pubescent; leaflets bluntish acuminate ; racemes almost gla- — 

brous ; corolla steel-blue, glabrous ; pods sharply edged, . . ATTIC. glaucescens: 


As Troedio but racemes pubescent; corolla white, glabrous; pods unknown, 1 


«M pubinervias r 
| Shortly tomentose, especially while young ; leaflets rounded at tho apex ; corolla pale 
7 blue, glabrous ; pods wijh 4 waved marginal wings,.....6 sese ees see M. tetraptera, 
i + + Woody climbers. 
Js, x Corolla glabrous. Ovary more or less pubescent. Pod glabrous. 


Young shoots and leaves beneath pubescent ; calyx broader thun deep ; corolla white; 
pods fleshy coriaceous, torose, eee ee tee eee "ct wt "rutas rrr n pachycarpa. 

— but glabrescent ; flowers much smaller, lilac; calyx longer than wide; 
pod unknown, 3*9 99 (ttes FELE EE E E. » à ** nee e © eee eee eee eee ee av Ah monticola, yb 
a x x Corolla, at least the standard, velvety or silky pubescont 

EUM c - outside. 

* a — glabrous; flowers racemose, in terminnl panicles; pods torose, py tee i 

— eee sete A oewevweweeeenee ———————— — — ——e —— "^"**"**"2*95€* 

ar PAN 1 silvery or coppery silk-hairy beneath ; flowers in lateral racemes ; | . 
* —6 sols ario 
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Leaves glabrous; flowers in axillary short peduncled racemes ; pods brown velvety. 
i (OM. coeruled 
* © Standard auricled at the base on both sides of the elaw, D 


x Corolla glabrous, 
Young shoots rusty tomentose ; corolla violet ; ovary quite glabrous, ..... Mf, leiogyna, 
x x Corolla, at loast tho standard, velvety or silky pubescent outside, 
O Leaflets blunt or apiculate, rarely shortly acuminate, Branches 
brown. 
: Flowers purple; racemes elongate, longer than the petiole ; pods glabrous when fully 
a oo SS CCP Le CORTE EE ootttosotonenec er Oh caso EE E, 
Flowers white; racemes elongate, much longer than the potiole ; pods tawny or brown 
P E tomentose oven when fully ripe, ...........eee eee eene ose onn n M. macrophylla, 
Flowers rose-coloured ; racemes much shorter than the petiole ; leafleta obtuse; pods 
COIDO EONA; s s 6 0.0 + 00.00. eoe o rescos íweevrusecrs tet ti M. fruticosa. 
^. O O Leaflets glaucous beneath, long- and caudate-acuminate, Bran- 
| ches grey. 
Low scandent shrub, almost glabrons; flowers, ....... erts sra a M, caudata, 
: 1l. M. aTROPURPUREA, Bth, in Pl. Jungh. I. 249 in adn. ; Hf. Ind. ^ 
Y Fl. IH. 108. (Pongamia atropurpurea, Wall. Pl. As. rar. I. 70. t. 78; Pon- 
—  —gamie sp. Griff. Not. Dicot. 444). 
"d Han. Rather frequent in the tropical forests along the eastern and 
Southern slopes of the Pegu Yomah and from Martaban down to Tenas- 
— serim.—Fl. Jan —March ; Fr. May, June. 

AL. paniculata, Mig. Fl. Suppl. Fl. Sumatr. 301, differs only in its 
larger and more flattened pods; the seeds in my specimens are not 
developed. Miquel ascribes to this species a very abnormal diadelphism, : 
> wiz. 7 + 1. .M. sp. No. 1. from Malacca in Hf. Ind. Fl. II. 110 is | 
-— apparently the same. Pongamia glandulosa, Griff. Not. Dicot. 448, from 2 
— ~Mergui, remains doubtful to me, the more so as Griffith says nothing of 
— the stamens, while he describes 10 hypogynous glands (abortive stamens ?) om 
f Surrounding the ovary ; he compares the tree to M. atropurpurea. . 
> 2. M. rurenra, Kurz in Journ. As. Soc. Beng. 1873. 69. sub 138 
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and Pegu Report A. 45; Hf. Ind. Fl. IL. 104. (Mundulea pulchra, Bth. — 
= in PL Jungh. I. 248 in adn.). BUS 
— — Has. Ava Hills (Griffith). . | SE 
EO 93. M. Branpistana, Kurz in Journ. As. Soc. Beng. 1873, 69; Hf. yu sil 
y Ind. FI. IL. 108. 4 — E. 


— Ham. Frequent in the upper mixed forests of the Pegu Yomah. 
— March—Apr.; Fr. Jan. Fone. | ——— 
— Olosely allied to the preceding species, e Wn 
| — 4 M. casa, Bth. in Hf. Ind. Fl. II. 105. (Pongamia cana, Gr | 
im Wall. Cat. 5903; Bth. in Pl. Jungh. 250 in adn.). Lew 


Ham. Ava, banks of the Irrawaddi at Yenang choung (Wall): — 
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D. "M: LEUCANTHA, Kurz in Journ. As. Soc. Beng. 1873, 65. at * 
pendula, Bak. in Hf. Ind. Fl. II. 105: ; Pongamia pendula, Grah. in Wall, — 
Cat. 59025 Bth. in Pl. Jungh. 250 in ado, nomen enigmaticum). = 

Han. Frequent in the dry and open forests, less so in the upper E: 
mixed forests, all over Prome and the Pegu Yomah, up to 2000 ft. r 
elevation, —Fl. March, Apr ; Fr. Apr. 4 May. a 

6. M. OYALIFOLI A, Kurz in Journ. As. Soc. Beng. 1873, 68, excl a 
syn. teste Baker; Hf. Ind. Fl. II. 107. n 

Han. Not uüfrequent in the dry forests of the Prome district, where 
it occasionally enters the savannah forests.—Fl. Fr. March; Apr. | 

7. M. GLAUCESCENS, Kurz in Journ. As. Soc. Beni: 1573, 67 ; Hf. : 
Ind. Fl. II. 107. $. 

Han. 


Frequent in the tropical and moister upper mixed forests of l 
the eastern slopes of the Pegu Yomah and of Martaban.—Fl. Apr., May ; 
Fr. May, June. 

B8. M. pusrxervis, Kurz in Journ. 
Ind. Fl. II. 106. 

Has. Martaban, rather rare in the upper mixed forests of Toukye- 
ghat, east of Tounghoo.—Fl. Apr. 

Very nearly allied to the .preceding speeies, chiefly differing in its 
smaller and longer acuminate leaflets, and in the colour of the flowers and 
pubescence. The pods are still unknown. 

9. M. TETRAPTERA, Kurz in Journ. As. Soc. Beng. 
Ind. Fl. II. 106. | 

Has. Not unfrequent in the dry forests of Prome and Ava.—Fl 
Apr. 

10. M. pacnycarpra, Bth, in Pl. Jungh. I. 250; Hf. Ind. F1. II. 
106. 


^ 


As. Soc. Beng. 1873, 68; Hf. 





1873, 69; Hf. 


Has. Ava, Khakyen Hills (J. Anderson).—Fl. Apr. 
1l. M. woNrICOLA, Kurz in Journ. As. Soc. Beng. 1873, 67; Hf. 
Ind. FI. II. 106. 
Hans. Martaban, in the stunted hill- and the pine-forests of the 
Nattoung hills, at 6500—7100 ft. clevation.—Fl. March. ” 
N. B. Occurs also at Darjeeling, Sikkim, at 7000 ft. elevation We 
T8. Gamble). 
-— 42. M. crverea, Bth. in Pl. Jungh. I. 249 in adn. ; Hf. Ind. Fl 
‘TI. 106. (Robinia paniculata, Roxb. MS. Icon. XX. t. 151, No. 2548; 
Pongamia heterocarpa, Walf. ap. Voigt. Cat. Hort. Calc. 240). : — 
Has. Ava (Wall); Chittagong.—Fl. May. — 
25 18. M. sericea, WA. Prod. I. 263 in adn. ; Hf. Ind. Fl. IL 104. 
| fens sericea, Vent. Malm. No. 28; DC. Prod. II. 416; ge 
folio," Hassk, Pl. Jav. rar. 399, teste Baker). 
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-" Ham. Along choungs in the tropical forests of Martaban, east of « 
'"U'ounghoo.—Fl. May. 
] l4. M. canvLEs, Bak. in Hf. Ind. Fl. II. 107. . 
I Han. Upper Tenasserim, at Phanoe (Wall.).—Unknown to me. i 
r ». 15. M. weroeyna, Kurz in Journ. As. Soc. Beng. 1873, 67 ; Hf. . 


i Ind. Fl. II. 109. 

Has. Martaban, in an upper mixed forest at Nakawa choung, 
Toukyeghat east of Tounghoo.—Fl. Apr. 

16. M. xxrEkNsa, Bth. in Hf. Ind. Fl. II. 109. (Otosema extensa, ES 
Bth. in Pl. Jungh. I. 249; Walp. Ann. IV. 550). 

Hans. Frequent in the leaf-shedding forests up to 2000—3000 feet 
elevation, all over Burma, from Ava and Martaban down to Upper Tenas- 
-serim.—Fl. March, Apr. ; Fr. CS. 

A species not clearly distinct from JM. macrophylla (Otosema macro- 
phyla, Bth. in PL Jungh. I. 249; Robinia macrophylla, Roxb. Fl. Ind. 
Tit. 329; M. auriculata, Baker in Hf. Ind. Fl. IF. 108), and probably 
— — only an Indo-Chinese form of it. 
| 17. M. rnvricoss, Bth. in Hf. Ind. Fl. IT. 109. (Ofosema fruticosa, 
— — JBth. in Pl. Jungh. I. 249; Robinia fruticosa, Roxb. Fl. Ind. ILI. 325). 

Han. Pegu (feste Baker). . 

18. M. cavpara, Bak. in Hf. Ind. Fl. II. 109. (Otosema caudata. — 
Bth. in PL Jungh. I. 249; Zephrosia wrophylle, Wall. ap. Voigt. Hort, | 
Calc. 216). 

Has. Martaban, creeping and twining in the rocky bed of the Touk- 
--—- geghat river, east of Tounghoo. 


for... I have leaf-specimens only. These have the leaflets broader than i in 
3 the normal form, but in other respects they perfectly agree with the 


— — Assam plant. > 

E Pongamia, Vent. 

.1. P. mots, (Robinia mitis, L. sp. pl. 1044 ; P. glabra, Vent. Hort. 

. Malmais. I. t. 28; Wight Icon. t. 59; Bedd. Fl. Sylv. Madr, t. 177 ; Hf. 

3 nd. Fl. II, 240; Galedupa Indios, Lam. Encycl. Méth. 1I. 594 ; Roxb. 

E 1. Ind. III. 239). . 

© Has. Frequent in the tidal and beach-forests all along the coasts, — 

$ from Chittagong down to Tenasserim and the Andamans.—Fl. Febr. — 

per. RS. 1 t z | 

Le Derris, Lour. L b ` — * 

Conspectus of Species. e 

x - Jirachypterum, WA. (Eu-Derrís, Bth.). Standard equally | ng i 

Be wos 2 basal callositios. Stamens monadelphous. - — 
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* Standard without basal callonitien. 
* Flowers in simple or almost simple racemos. 
+ Pods lanceolate, acuminate or acute at both ends, 





wE 
Erect tree ; leaflets almost acuto, nucronato, ........ csccce osvete coce (JD. robusta, 
Scandent shrub; leatlets notehed, ....... 0:929 V€t41 0:99 99 2 Sa ey Weg) b's NE D scandena. 


| + + Pods oblong or orbicular, with rounded ends. Scandent shrubs. ` 
All parta, also the pods, glabrous, s... soser eee eere LL na D, uliginosa. 


Rusty pubescent M pods pubescent, Cee Cove ee eteese ea eessestéeever titores .. D. elegans, 
x "x Flowers racemose, collected into panicles. 
Scandont, glabrous ; pods sinuately constricted between the seeds ; corolla 4 in long, 


(D. tinyata. 
* © Standard with 2 basal callosities (Paraderria, Mig.) 


Scandent, young shoots densely silk-hairy ; flowers 10 lin. long ; ovary villous, D, elliptica. 
Gubg. 2. Aganope, Miq. (Dipteroderris, Bth.) Standard equally narrowed at 

the base and without callosities. Stamens monadelphous, or the vexillary one free. 

Pods more or loss distinctly winged at both sutures. 

Scandent, glabrous ; lateral nerves beneath very faint, immorsed, ........ *. D. amoena. 


1. D. nonvsra, Bth. in Linn. Proc. IV. Suppl 104. (Dalbergia 
robusta, Roxb. Hort. Beng. 53 ; DC. Prod. II. 417 ; Wight Icon. t. 244; 
| Dalbergia Krowee, Roxb. Fl. Ind. III. 229). 
r Has. Not unfrequent in the upper and lower mixed forests of Pegu ; 
Ava ; also Andamans.—F]l. Apr. * | 
2. D. scaNDENS, Bth. in Linn. Proc. IV. Suppl. 103 ; Hf. Ind. FL 
II. 240. (Dalbergia scandens, Roxb. Corom. PL II. t. 192 and FI. Ind 
III. 232 ; Brachypterum scandens, WA. in Wight Icon. t. 275). 
Han. Frequent in the tidal and swamp-forests, bat also entering the 
savannah-forests, of the alluvial lands, all over Burma, from Chittagong, 
Prome, and Martaban down to Tenasserim aud the Andamans.—Fl Jun. 
Jul ; Fr. CS. 
9. D. vrrorNOosa, Bth., in Pl. Jungh., I. 252. and in Linn. Proc. IV. 
Suppl. 107. (Pongamia uliginosa, DC. Prod. II. 416 ; Hook. Bot. Misc. III. 
301. suppl. t. 41 sub P. religiosa and P. triphylla ; Galedupa uliginosa, 
Roxb. Fl. Ind. III. 243). 
Han. Frequent in the tidal forests and in low littoral lands, from 
Arracan down to Tenasserim and the Andamans.—Fl, March, May; Fr. * 
2 RS. 

4. D. EkrLEGANS, Bth. in Pl. Jungh. I. 252 in adn. and in Linn. Proc. | 
IV. Suppl. 109. 
Hans. In the swamp-forests of the Irrawadi in Pegu, and along mar- 
its. ~ shy streams in Tenasserim as far south as Mergui.— FI. Febr. March. | | 
732 5. D. sryvara, Thw. Ceyl Pl. 93; Bth. in Linn. Proc. IV. Suppl. 
— — 23. (Ð. polyarthra, Miq. Suppl. Fl. Sumatr. 298). | 
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6. D. eunrerica, Bth. in Linn. Proc. IV. Suppl. III (Pongamia 
elliptica, Wall. Pl. As. rar. III. 20. t. 237 ; Wight Icon. t. 420 ; Galedupa : 
elliptica, Roxb. Fl. Ind. III. 242 ; Pongamia volubilis, Zolk and Mor. 
Syst. Verz. 3; Pongamia .Horsfieldii, Miq. Fl. Ind. Bat. I. 149). 
Has. Upper Tenasserim, Attaran and Moulmein (Wall). 
7. D. amoenxa, Bth. in Pl. Jungh. I. 252 in adn. and n in Linn. Proc. 
IV. Suppl. 110. 
Has. Tenasserim, Moulmein to Mergui.—Fr. March.” 
T Pterocarpus, L. 
| Conspectus of Species. 
Pods about an inch across, almost glabrous (even while young), the styloso point far 
above the base; calyx more glabrous,..... «49958549099 to V6 9360/0 95 o Pu Indicus, 
| Pods almost 14—2 in. in diameter, when young — alra EN the stylose 
point at the basal corner ; calyx rusty pubescent, ...... sese essees P. macrocarpus, 
: 1. P. Iwnicvs, Willd. sp. pl. III. 904 ; Roxb, Fl. Ind. III. 238 ; Bedd. 
* Fl. Sylv. t. 23; Hf. Ind. Fl. II. 238. (P. flavus, Lour. Fl. Cochinsh: If. 
1 525 ; Miq. Fl. Ind. Bat. I. 136 ; P dalbergioides, Roxb. Fl. Ind. III. 236; 
Wight Icon. t. 246). 
t Has. Frequent in the tropical and the moister upper mixed forests, 
* from Martaban down to Tenasserim and the Andamans; rare along the 
eastern slopes of the Pegu Yomah.—Fl. May, Jun. ; Fr. Jul, Aug. : 
| 2. P. wacnocanPus, Kurz in Journ. As. Soc. Beng. 1874, 187 ; Hf. T 
Ind. Fl. II. 239. : 
Has. Frequent in the eng- and the upper mixed forests, from Mar- 
y. taban down to Tenasserim ; very rare in the dry forests of the Prome Dis- | 





E trict.—Fl. Apr. May ; Fr. RS. | 
E. There are, as the Rev. Dr. Mason remarks (Journ. As. Soc. Beng. — 














4 
1848, 223 sqq.), two kinds of padouk in Burma, the * padouk mee" (red 
padouk) and the “ padouk pyoo" (white padouk). I do not know whether ; 
— — these two varieties correspond to the two species here adopted. — 
Me. Dalbergia, L.f. ES 
LA 


~X * he? : Conspectus of Species... 










Buby. 1. Dalbergaria, Bth. Stamens united into 2 separate sheaths of 6 each. 
- x © Erect trees, 
| - x Fods velvety. | : 
T Leaves bluntish acuminate ; panicles lax, puberulous ; flowers purple, ree nte R 
T | x x Pods quite glabrous. ezi 2 d 
JS + Leaflets rather large, apiculate, acute or acuminate. — S 
aflote retuse-apiculate ; panicles lax, puberulous ; flowers white or purplish, — — —— 














" ! è ++ D. p af n 
Le e ps its am ` E aq - X. 

DTI] | —— < or shortly acuminate ; panicles short and compact ; , m £ 2 at MEN -— P 
d s uo ***722 siis dhathan 41973795 &*.***9559""- s eee — ri 


+ + Leaflets blunt or retuse, rather small, 
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Panicle rather « compact ; pedicels short or very short; leaves nigroscent, | D. nigreseens, 
Panicle lax; pedicels slender; flowera white or pariah outside ; leaves not nigres- 


cent, «We... *"* 99229909 tter 99609 CHOOSER e 999729 vee ew ee enn nnn D, paniteulatq, E 
9 Woody climbers. (Leaflets blunt or retuse), 


Leaflets 11—13 ; panicles densely puboscont ; bractlots minute, .........6. pr volubilis. 
Leaflets 17—21 ; panicles glabrous ; bractlots small but conspionons,...... De stipulacea, 
Subs, 2. — Bth. Stamens nnited into a single slit sheath, | 
© Erect trees. Flowers white. 
x Bractlots fullen long before expansion of the flowers. 
Leaflots 3—7, ulmost orbiculur to obov ate, notched or blunt ; all parts glabrous, 
sD. latifolia. 
Young shoots appressed silky puberulous ; leaflets 7—11, more or less oblong, notched, 
nte c eR oto enn We cig lec clb acne euees Seed sens C22 Te 


x x Bractlets black, — and broad, decidnous but still present 
nt flowering timo. 


Lenfleta blunt, more or less notched and mucronate, 1... cscs eeeoecccse cce. D. glauca, 
Leatlets acuminate, smaller or more coriaceous, 
© * Woody climbers. 

x Leaflets in 5—7 pairs; inflorescence, eto., glabrous, 
Flowers blue; panicle ample, terminal ; leaflets more or less oblong,........D. foliacea, — 
Flowers hiis: ; panicles small, cattery ; lenflots more or less obovate, D. rubiginosa. 
x x Leaflets in 11—41 pairs; inflorescence and young branchlets 
rusty pubescent.’ 


Leaflets — in. long ; panicles or cymes very apes sa suseso s osos JD. MAIANO Ae 
Leaflets 1—2 in. long ; panicle ample, ......... $ vv e ares ees 2 0- SOLEMNE 


1. D. cana, Grah. in Wall. Cat. 5859; ani in Journ. As. Soc. 
Beng. 1873. 70 ; Hf. Ind. Fl. II. 237. 

Han. Not unfrequent in the tropical forests, especially along choungs, 
all along the eastern slopes of the Pegu Yomah, and from Martaban down 3 
to Upper 'Tenasserim.—Fl. March ; Fr. Cs. "x 
i 2. D. rvnPUREA, Wall Cat. 5569; Bth. in Linn. Proc. IV. SuppL 
46 in part only; Hf. Ind. FL II. 235. : 
M Has. Frequent in all mixed forests from Pegu and Martaban down $ 
‘to Upper Tenasserim.—Fl. Febr. March ; Fr. CS. * 
e: LEN arrori Kurz in Journ. As. Boo. Bang. 1873, 70 ; H£. i 

Ind. Fl. II. 236. ^ 
GS - Han. Rare in the upper mixed forests of the Yomah in the Promo 
d | District, at 1000—2000 feet elevation.—Fl. March, Apr. all 
| — 4. D. NIGRESCENS, Kurz in Pegu Rep. App. A. 45 and B. 45. s E S 
Han. Frequent in the dry foresta, especially the mixed ones, of Prome t 
E 1 y Ava. d 
(Ns B. Occurs also in Hindustan, where (according to Dr. Brandis) it 
iss s i crer tree. It is very near allied to the following, and in leaf and | 
vds x at the time when D. paniculata is leafless and in full bloom. —— z^ i 


flowerle as: 


x un ^ — Roxb. Corom. Pl. IL 8. t. 114 and Fl. Iud. I 


— 
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. Has. Rather frequent in the mixed dry forests of Ava and Prome, * 
. occasionally found also in the drier upper mixed forests of. the Pegu 
= Yomah.—Fl. March ; Fr. May, June. 
6. D. vornvniLis, Roxb. Corom. Pl. II. 48. t. 191. and Fl. Ind. III. 
7281; Hf. Ind. Fl. IL 235. | 
Han. Frequent in the mixed forests, especially the lower ones, 
occasionally also in the savannahs, all over Chittagong, Avas and Martaban 
down to Upper Tenasserim.—Fl. Febr., March ; Fr. Apr., May. 
7. D. srIPULACEA, Roxb. Fl. Ind. III. 233; Wight Icon. t. 243 ; à 
Hf. Ind. Fl II. 237. (D. ferruginea, Roxb. Fl. Ind. IIL 228, teste 
: Baker). ct 
Has. Common, not only in the mixed and tropical forests, but also 
ascending into the drier hill-forests, all over Pegu and Martaban down to 
Tenasserim, up to 3500 ft. elevation ; also Chittagong.—Fl. Jan., Febr. ; l 
Fr. CS. "7 
B. D. natrronra, Roxb. Corom. Pl. II. 7. t. 113, and Fl. Ind. III. 
221; Wight Icon. t. 1156; Bedd. Fl. Sylv. t. 24 ; Hf. Ind. FI. II. 231. 
CD. emarginata, Roxb. Fl. Ind. III. 224 ; D. Javanica, Miq. Fl. Ind. Bat. 
I. 132 ; Bth. in Liun. Proc. IV. Suppl. 3$). 
Has. Andaman Islands (Roxburgh). 
9. D. cvrrRATA, Grah. in Wall. Cat. 5861; Hf. Ind. Fl. II. 233. 
Han. Common in all leaf-shedding forests, especially in the savannah- 
and eng-forests, all over Burma, from Ava and Martaban down to Upper 
— enasserim—Fl. March, Apr. ; Fr. CS. i E K 
— — JO D. @uavea, Wall Cat. 5862. (D. ovata, var. obtusifolia, Bak. 
in Hf. Ind. Fl. II. 231). 
Ec Has. Not unfrequent in the upper mixed forests, from the Pegu 
A: Yomah and Martaban down to Upper Tenasserim ; also Ava.—Fl. Jan., 
- Febr.; ; Fr. March, May. 
n. D. oyara, Grab. in Wall. Cat. 5851; Bth. in Linn. Proc. IV. 
. 39; Hf. Ind. Fl. TI. 231. 
"Va ar. a. GENUINA, quite glabrous. 
| leaflets beneath and aiaia puberulous, 
Hans. Not unfrequent in the upper mixed forests, especially along 
o dene. from the Pegu Yomah and the Martaban Hills down to Upper es 
green; ; var. B. Pegu, Lrrawaddi district (Dr. Braudis).—F]l. Jan. " 
'ebr, ; Fr. Apr, May. " | 3 
7 y" 12. D. rouracea, Wall. Cat. 5856 ; Bth. in Linn. Proc. IV. Suppl. LN 
3H. Ind. Fl. II. 232. Te 
E + Not unfrequent along choungs, in the upper mixed — 
Pes Yomah, and from Martaban down to Upper Tenasserim ; E 
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13. D. nvunrarvosa, Roxb. Corom. Pl. II. 9. t. 115 and Pl. Ind. III. 
231; Hf. Iud. II. 232. 

Han. Not unfrequent in the tropical forests around the Kambala 
toung, Pegu Yomah, probably on calcareous sandstone. 

14. D. rAMARINDIFOLIA, Roxb, Hort. Bengh. 53 and Fl. Ind. III. 
233; Wight Leon. t. 242; Hf. Ind. Fl. II. 234. (Derris pinnata, Lour. 
Fl. Coch. 432)* 

Hab. Not unfrequent in the forests of the Andamans ; also Tenas- 
serim.—Fl. May, June. 

The pods of the Burmese species (= D. rufa and multijuga, Grah.) differ 
a good deal from those figured by Roxburgh, and they are much narrower. * 
The pods of the Assam plant are unknown to me, but Mr. Simons calls 
it “a large tree 30 to 40 feet high. The matter requires further inquiry- 

15. D. vEsrnvurINA, Bth. in Pl Jungh. I. 255 in adn. and in Linn. 
Proc. IV. Suppl. 43 ; Hf. Ind. Fl. II. 233. 

Han. Frequent in the tropical forests, ascending into the hill-forests 
up to 4000 feet elevation, from Pegu and Martaban down to Tenasserim., 
—Fl March. 


Drepanecarpus, E. Moy. 
Conspectus of Species. 


Subg. 1. Eu-Drepanocarpus. Stamens united into a single sheath: 
x Corolla glabrous. Pods usually l-sceded. — (Sclenofobium, Bth.) 


Leaflets } in. long ; calyx a line long, SD. spinosus, 
Leaflets about an in. long ; calyx 14 lin. deep, .. D. monospermus, 
x x Corolla pubescent outside. Pods usually l-seeded. (American.) _ 4p 


Subg. 2. Pongamiopsis. Stamens united into 2 separate sheaths. Corolla glabrous. 
Pods 1—3-seeded, moniliform-constricted between the seeds. 
Tree; panicles rusty villous; pod-joints smoothish, dimorphous, some flat and thick 





^ coriaceous, others very thick and fleshy, «D. reniformis. 
Arborvous climber; panicles almost glabrous; pod-joints flat and thick-corincoous, 
 wrinkled-veined, D. Cumingit. | 
| 1. D.srriwosus, (Dalbergia spinosa, Roxb. Fl. Iud. IIT. 233; Hf. — 
——— Jnd. Fi. II. 238) : : 
| 1*4 — Haz. Frequent in the tidal forests along the eoasts from Chittagong 3: 
down to Tenasserim.—Fl. May, June ; Fr. CS. c 


This and the following are referred by Bentham to Dalbergia, but the - i 
pods are not winged and the cell-cavity extends from suture to suture. i 
J Strictly speaking the pods "of Dalbergia cannot be called winged, for. L 
— the broad thin margins of the pod are simply consolidated so as to leave - 
acas (as in Ptorocarpus) only a central cavity for the seed, i 'r 3 

i idt D. wxowosrERMUS, (Dalbergia monosperma, Dalz. in Kew. J ourn. ELA 
‘Bot. II. 36; Miq. Fl. Ind. Bat. I. 132. t. 3. f. D. ; Hf. Ind. Fl. II. 237). —— 

= Has. Tidal forests of Upper Tenasserim (Faleoner).—Fl March.  —  — 
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3. D. nkwiPORwIS, Kurz in Pegu Rep. App. A. 49. and HB. 45. 
J (Dalbergia reniformis, Roxb. Fl. Ind. III. 226; Wight Icon. t. 261: Hf. 
[- Ind FL IL 238; Dathergia flexuosa, Grah. ih Wall, Cat. 58 5; Bth. in 
Linn. Proc. IV. DUM 48). — 
Han. Frequent in the swamp-forests and around lakes and marshy ; 

grounds, especially i in the alluvial lands, all over Pezu and Martaban down 

to Upper Tenasserim.—F 1. Febr. March ; Fr. Apr.—June. « 

Curious on account of the joints being dimorphous on the same or ; 

on different pods. They are either norm: illy thick-coriaveous and as flat as “a 
those of the following species, and have the seeds much compressed ; or 
they are firmly fleshy and up to half inch thick, in which case the seeds are 
; larger and scarcely compressed. This latter state is not attributable to the 
ageney of insects, but seems to be normal development. The full-grown 
folinge so much resembles that of Dep. inundatus, Mart., that I should 
- experience some difficulty in distinguishing between the two species when E 
outof flower or fruit. 

— 4 D. Cmusen, (Dalbergia Cumingii, Bth. in PI. Jungh. I. 255 in 
adn. and in Proc. Linu, Soc. IV. Suppl 32; D. Zollingeriana, Miq. F1, 
Ind. Bat. I. 130). 
Han. Tenasserim (or Andamans ?) ' (Helf. 1808.) 


‘ » : 
^ My plant is Miquel's D. Zollin; geriana, — Bentham connects | Š 
^s. with the Philippine plant. | 
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Cassia, L. 
" Conspectus of Species. 
Ec Suhg. 1. Fistula, DC. Filaments of the 3 lowor stamens very long and arcuate — 
tho others short or imperfect. Pod terete, elongate, indehiscent. Seeds horizontal. — ah 






* Racemes slender and elongate, drooping, destitute of bracts. Flowers yellow, a — 
A adatt Parts glabrous ; calyx very deciduous, velvety ; petals about — log, ^ 
* - C. Fistula. AN 
| © © Racemes often corymb-like, more or less erect, with persistent bracts. Flowora RP. 
| x ple or intensely piuk-coloured. (Longer filaments — — 
—— vy ac j; AM EU 






3 

























n Pole annali not slanticaily opening.  Funicle of seed fMifori. (Seana gn uina.) 
* | OR crues nii pius sometimes winged. fC) ennu 
Bias a a ce —— 















kloge of the — Flore. 


+ + Perfect stumons 7, Pods much compressed, Flowers yellow. y. 
O Pods not winged. | t 








. t Pods straight and acute. Treos or shrubs. | 
A Stipules none or very deciduous, Trees. Potala 
4 in. long. L 


Adult parts gi brous ; bracts small, persistent, obovate with a «ubulate point longer than p^ 
the blade Zloaflets in 6—10 pairs, 14—2 in. long ; pods velvety,........C. Siamea. ~ 
All parts pubesgent; bracts le |iAfy, broad-ovate, about 4 in. long ; leaflets in 10—20 — "ra 
pairs, 1—17 in. long; pods glabrous, .....,.. scsenees eoo, Ch Tineri. 5 
| A A Stipules largo, cordate-semilunate, persistent. | 
More or less pubescent ; leaflots in 8—10 pairs, 4—} in. long ; bracts ovate to obovate - 
lanceolate, 3—4 lin, long ; potals nearly an in. long ; pods shortly and rather thinly | 





DUDOM DL Wives virer 4o neo e sese sosoo coocecoo cécese C, ditiFicHIgid. — 
t + Pods juriate. E 
Glabrous perennial; calyx glabrous ; petals 3—4 lin. long; pods shortly stalked, 4 
BRUTUS by eects ss d. Cnr PERPE CUR" »$e24.9420 G4 622 KA id . C. obovata. 7 


Oo Oo Pe dE broadly 4-winged. Flowers large, orange-yellow, 
Shrubby herb, almost glabrous; leaves abruptly pinnate, the rachis almost winged- 
angular; bracts yellow, obovate-oblong, about an in. long, deciduous; poda 


glabrous, "*"* E E *" * * ?** 9" *? ^? 9 * -** 5 @oeaeeweeeeaeeeevee & " #e#e et @e eee 9" "^" ee oe cee C. Gata. 
| x x Pods more or less terete to 4-gonous. Seeds transverse, oblique or 
F rarely parallel with the valves. (Herbs; flowers yellow). 


+ Seeds transverse or oblique. 
Leaves abruptly 4 pinnate, glabrous, leaflets in 4—12 pairs, acuminate ; calyx glabrous ; 
petals about J in. long ; ovary glabrous, .......4 sassssse caca Cy Occidentalis. 
+ + Seeds parallel with the valves. 
Leaves abruptly pinnate, leaflets in 3—2 p blunt; petals nearly § in, long; ovary 


"a: shortly pubescent, ......4 4 ee hr hh hn ssatetas cevaka vds besve LC NM 
Hs © © Pols opening elastically at both CHAR ts, Funicle very short, — Perfect ane 
3 wc thers 10 or fewer by abortion, opening by alits. Herba ; flowers yellow, malt 
E. ( LasiorhegmaJ. A 


E More or less prostrate; leaflets in 8—15 pairs, 21 —3] lin. long ; basal gland of rachis 
» long-stalked ; pedicels 1—2 lin. long, à 45899» erges 95594499 *^^2454929 oes C, pumila, rf 
Erect, branched ; leaflets in 15—30 pairs, 1—3 lin; long; basal glands of rachis sessile; 








fo | Sinediaela up to:4—1 in. Jong, ...- ee eee eee FEE He 4559595 wuccce sees Ch mimonoides. 


d . 


> je . 4 
— J. C. FisTULA, Le sp. pl. 440; WA. Prod. I. 285 ; Roxb. Fl. Ind. II. 
4 3833; Bth. in Linn. Trans. XXVII. 514. (Cathartocarpus Fistula, Pers. 

B a 1.459; Wight Icon. t. 269 ; C. rhombifolia, Roxb, Fl. Ind. TI. 334). 
Ta P | Han. Frequent in the leaf-shedding forests, especially in the savan- 
vand mixed ones, all over Burma and adjacent eine T Apr. ; 
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8. OC. rentorra, Wall. Cat. 5307; Bth. in Linn. Trans. XXVII. — 
—— 618; Kurz in Journ. As, Soc, Beng. 1873. 71. 
= Has. Not unfrequent in the dry forests of Prome and Ava ; also 
i Martaban ? (Poungloung hills above 2000 feet, Dr. Brandis).—Fl. Apr. | 
Fr. Nov. 
Wer 4. QO.gravca, Lamk. Dict. I. 647; Bth. in Linn. Tons. XXVII. 1 
wih 655. (Senna arborescens, Roxb. Fl. Ind. IL 345; Senna speciosa, Roxb. ]. 

^a 347 ; O. suffruticosa, Koen. in Roth. Nov. sp. pl. 213). 

e Var. a. GENUINA, all parts more glabrous ; leaflets larger, bluntish or 
acute, more glaucous beneath. 

"War. B. xenxien, (OC. fruticosa, Koen. 1. c. ; O. speciosa, Roxb. 1, e.) 
— the young parts more pubescent ; leaflets 1—1 in. only long, retuse or roun- 
p ded, less glaucous beneath. 
| Ha». Var. a. not unfrequent in the dry forests of Ava and Prome, 















especially along the courses of rivers, var. 8. only seen cultivated around $ 
khyoungs, etc., in Pegu.—Fl. Fr. æ. 
- 5. ©. Stamea, Lamk. Dict. I. 648; Bth. in Linn. Trans. XXVII. 
—— 519. (C florida, Vhl. Symb. III. 57; C. Sumatrana, Roxb. Hort. Beng, 
— 31; DC. Prod. II. 506 ; Senna Sumatrana, Roxb, Fl. Ind. II. 347). 
P. —— Var. a. GENUINA, leaves glabrous, the leaflets more glaucous beneath ; - 
— 8 large tree. - 


War. B. PUBERULA, rachis of leaves puberulous, leaflets puberulous 
eed while young) but less glaucescent beneath ; a low rather stunted - 


| N-- "fax. Var. a. rather frequent in the mixed forests (chiefly the upper 
ones) from Chittagong and Ava down to Tenasserim; var. fg. restricted to 
- the forests of Ava and Prome.—Fl. Nov. Jan. ; Fr, March, Apr. 

— 6. C. Trvonrensts, DC. Prod. II. 499; Miq. Fl. Ind. Bat. I. 99; Nt 
Bth. in Linn. Trans. XXVII. 550. (C. palmata, Wall. .Cat. 5306; Walp. pe 
- — ‘Frequent in the mixed and dry forests, but more especially E 
alor * oungs in the upper mixed forests, all overe Burma, from Ava down 
to! Tenasse rim,— Fl. Sept. Oct.; Fr. Cs, 

Dr 7. C. avnicunata, L. sp. pl 542; Bth. in Linn. Trans. XXVII. 
5 jur. (Senna auriculata, Roxb. Fl. Ind. IT. 949). 
| EL Apparently frequent in the Irrawaddi valley of Ava, — Fl. 
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=A EG. onovaTA, Collad. Hist. Cass. 92. d 15; Bib. in Tina, DA 
ES. TI . 553. (Senna obtusa, Roxb. Fl. Ind. II. 344; Cassia obtuea, Rob. 
1 — à. 31 ; Wight Icon. t. 757). oe 
- Ava, Yenang-choung i in the Irrawaddi valley (Wall.). iE 3 
$^ uM eh LATA, L sp. pL 541; Wight Icon. t, 253 ; jth. in Lin 4 
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1876. ] Haoledge z^ the 2 Burkes Flora. 285 
Trans. XXVII. 550 ; Griff. Not. Dicot. 448. (Sonna alata, Roxb. FL Ind. 


11. 349). 


Han.* Generally cultivated all over Burma, and often springing up 
in waste places and poonzohs ; apparently wild in Tenasserim.—Fl. Nov. 
—Decb. ; Fr. Febr. 

10. O.'occrpENTALIS, L. sp. pl. 539 ; Bot. Reg. t. 83 ; Bth. in Linn. 
'Trans, XXVII, 532. (Senna occidentalis, Roxb. Fl. Ind. II. 343. O. So- 
phera, L. sp. a 042 ; Bth. 1. c. ; Senna Sophera, Roxb. 1. c. 347). 

Han. Common in rubbiahy places, along banks of rivers, in fallow 
fields and poonzohs, all over Burma and ad jacent provinces.—Fl. Fr. œ. 

11. ©. Tora, L. sp. pl. 538; Bth. in Linn. Trans. XXVII. 535. 
(Senna Tora, Roxb. Fl. Ind. LI. 310 . Senna toroides, Roxb. L c. 341). 

Var. a. GLABRA, all parts glabrous or nearly so. 

Var. jf. runEscENS, all parts appressedly (often greyish) pubescent. 

Han. Common, not only in the leaf.shedding forests, but also in 
waste places, along river-sides, on neglected eulture-land, ete., all over Bur- 
ma and the adjacent provinces ; var. B. in similar places in the dry Prome 
district.—Fl. Fr. c. 

12. ©. PUMILA, Lamk. Dict. I. 651; Bth. in Linn. Trans. XXVII 
570. (Senna prostrata, Roxb. Fl. “Ind. II. 352). 

Has. Prome district, in the dry forests.—Fl. Fr. Close of RS. 2 

13. C, 3MIMOSOILDES, L. sp. pl. 513 ; Vog. in Linn. XI. 714; Bth. in 
Linn. Trans. XXVII. 579. 

Var. a. TrYPICA, Bth. l c. (C. angustissima, Lamk. Dict. I. 650; f 

à 
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C. mimosoides, var. Telfairiana, Hook. Bot. Mag. t. 5574; Senna sen- " 
sitiva aud S. tenella, Roxb. Fl. Ind. II. 353 and 354), leaves almost ^ 
sessile, the rachis often marginate ; leaflets only about à line long, very 
narrow ; pods nearly glabrous. All parts more or less glabrous. 
Var. B. JEscuvNOoMENE, Bth. l. e. (C. myriophylla, Wall. Cat. 5326 ; 
O. mimosoides, B. myriophylla and auricoma, Bth. l. c. ; Senna dimidiata, 
Roxb. Fl. Ind. II. 352), leaves on a short pubescent petiole ; leaflets 2—3 
lin. long, broader or narrower oblong to linear, the rachis marginate or 
not ; pods more copiously appressed pubescent, while young usually pilose 
from yellow soft spreading hairs. 
Haw. Var. a. common amongst long grassin the jungle-pastures and 
savannahs, also entering the open and dry forests, all over Burma; var. p. 
— shade-loving form in similar localities in Tenasserim.—Fl. Fr. R. and 


begin. of CS. 
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P! Bauhinia, L. ~ 
| Conspectus of Genera. j 
| è Trees or erect shrubs, without tendrils. 
Subg. 1. Pileostigma, Hochst, Stamens 10, all fertile. Style very short or wan- 


ting, the stigma peltate. Flowers small. 
*y Calyx valvate, the sezmenta all free > glabrous troes, """".*** voce vu d. Malabarica, 


Calyx spathaceous ; young shoots and underside of leaves pubescent, °.... 2. racemose, 
Subg. 2. .Eu-Iauhinia. Stamens 10, of which 5—9 storilo or reduced to sta- 





7 minodes, very rarely all 10 fertile. 

v x Calyx spathaceons, 

> + Pods sessile or acuminate and barely stalked. 

: Pods minutely tomentose, s.ssssse eser nmm hmc. Drachycarpa, 

k ULLUS ns RR ORE TRA bo 9's 00 ees a ERIS a's Saw ldo 6 0'0 8 eq (u»$ VUA Sale Sele DEM NE 

E, + + Pods long-stalked. E 
S Fertile stamen one only ; leaves shortly pubescent beneath, sssseese see D. monandra, ó 
"x ‘Fertile stamens 5 ; young shoots puberulous ; leaves glabrous,.....+.--++- P. variegata, ay 
* x x Calyx-lobes valvate, reflexed and free to the base, or only slightly 

Pns cohering. Pods long-stalked, 

, + Pods glabrous. Petals white or purple. 


_A shrub, the leaves minutely puberulous beneath ; calyx in bud terete, .. B. acuminata. 
A tree, tho leaves glabrous ; calyx angular in bud, irrogularly bursting, ..4J. purpurea, 
+ + Pods brown- pubescent. Flowers yellow, turning orange- 
coloured. 
Leaves velvety ; a mnll tro, sesssess sees sovosoooseceee veoscoscouaeceea Hs HONGO 
* * Scandent shrubs, with hook-tendrils. 
i. Subg. 3. JPhanera. Lour. Calyx-tube more or less elongate, Calyx-lobes valvate, 


























all expanding or becoming reflected, rarely the one or other cohoring. Style more or : y 
N- less elongate. * 

J x Ovary and pod glabrous. i l 
D^ O Pod stalked. Flowers racemose, large. * 


Leaves 2-foliolate, the lenflets free to the base ; bracts or bractlets none, , ,. . 2. diphylla. 
i ig united into a 2-cleft leaf; bractlots very large, almost leafy,....2. éntolucellata, 





d 


O O Pod sessile, Flowers rather small, corymbose. = Äi 
orem conven rounded ; pedicels and calyx glabrous, 4.2445 sree erro tt. glauca. —n— — 
ho leaves acuminnte ; pedicels and calyx appressed silk-hairy, ..2. olia, — 


* x Drs T) end üsinliy alo the pod; villor, pubescent or pube 
o Pod and ovary sessile. 

f Adult leaves glabrous, the lobes acuminate to acute and Mun 
tish. i. 











s elongate, appressed silk-hairy ; podicels stout, sissoo EINN d acrontite 
es corymb-like contracted, sparingly puberulous ; ei ein. mte, 
— sk m i 















ii eeererer . 
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1876.] nowtledee of the Burmese Flora. 
Flowers yellowish whito to yellow, in short racemes ; stylo elongate, slender, 


| Di. ferruginen. 

Subg, 4  Lasiobeina, Korth. Calyx-tubo almost nono, the lobes tooth-like, Style 
very short. Pods 1—2-sveded. 

Glabrous or nearly sO, ovary and pods glabrous, á***8e bas cog e9oq ceseoous di agesna, 

1l. B. Marananmica, Roxb, Fl. Ind. II. 321; WA. Prod, I. 294, 


(PileostigmaseMalabari "cum, Bth. in Pl. Jungh. 261, in adn. ; Mig. Fl. Ind. 


Bat. I. 73). * 

Han.  Frequént in the upper mixed forests, rarely descending into the «~ 
lower and the savannah forests, of Pegu; and probably elsewhere.—Fl. 
Fr. CS. 


2. B. racemosa, Lamk, Encycl. Meth. I. 390, non Vhl. ; WA. Prod. 
I. 295; Bedd. Fl. Sylv. t. 182. (B. parviflora, Vhl. Symb. IIL 55; Roxb. 
Fl. Ind. II. 323 ; Pileostigma racemosum, Bth. in Pl. Jungh. 262, in adn.; 
Miq. Fl. Ind. Bat. I. 73). 

Ha». Common in the dry forests of the Prome district; most pro- 
bably also in Ava.—Fl. Fr. March, Apr. 

9. D. praciycarra, Wall. Cat. 5786; Bth. in Pl. Jungh. 261 in 
adn. = 

y Has. Ava, Taong-dong (Wall). 

Unknown to me. ‘The bricf and incomplete description does not allow 
even of a guess as to its affinities, 

4. B. porycarpa, Wall. Cat. 5785; Bth. in Pl. Jungh. 261 in adn. 

Hans. Frequent in the upper mixed forests, from Pegu and Martaban 
down. to Upper Tenasserim.—F]l. Apr. May; Fr. Cs. 

5. B. MONANDRA, Kurz in Journ. As. Soc. Beng. 1873, 73. 

Hans. Burma, “Soch doh” probably in Martaban or Upper Tenasserim 
(Brandis). 

6. B. vanreoara, L. sp. pl. 535 ; Roxb. Fl. Ind. IL 319; WA. Prod. 
I. 296.—( Phanera variegata, Bth. in Pl. Jungh. I. 262 in adn. ; Miq. FL 
Ind. Bat. I. 60). 

Var. a. PURPURASCENS, Voigt Cat. Hort. Cale. 253 (B. variegata, 
L. 1. 5 Roxb. Ll c.), the 4 narrower petals purple, the fifth broader one 
tinged with cream and red, 

Var. B. CANDIDA, Voigt l. c. (B. candida, Roxb. FL Ind. II. 318, non 
Ait.), the 4 narrower petals white or very pale purple, the fifth lower one 
somewhat sulphur-coloured in the centre, or purple towards the borders and — — . 


yellow in the centre. . 


i | 
ji —— — Ham. Var. B. chiefly, common in the dry forests and ascending into — 
—  — the upper dry forests of Ava and Prome ; Martaban, in the Yoonzeleen . 


valley (Parish).—Fl. Febr. March ; Fr. OS. 
— 7 —5J. JB. PURPUREA, L; sp. pl. 536 ; Roxb. Fl. Ind. II. 820 = CE 
_ purpur Bth. in Pl. Jungh. I. in adn. ; Miq. Fl. Ind. Bat. I. 60). 







- ppm Dk a pepe * - 
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; Var. a. GENUINA, flowers purple. 

Var. 8. rmiANDRA (B. triandra, Roxb. Fl. Ind. II. 320), flowers 
white, often with a yellowish blotch on the lower petal. 
i Has. Var. a. sometimes planted in Burmese villages, as for example 
R, near Henzadah ete. ; var. 8. Ava, banks of the Irrawaddi (Wall. Cat. 5797 
L.)—FI1. CS. 

E 8. B. ACUMINATA, L. p pl. 536 ; Roxb. Fl. Ind. II. $24; WA. Prod. 

| £295; Miq. Fl Ind. Bat. I. 74. (B. isopetala, Griff. Not. Dicot. 451). 

P 

h 





y Ha». Frequent in the open forests, especially the eng-forests, all over E 
—— — Burma.—Fl. March—May ; Fr. CS. 
| 9. B. ELONGATA, Korth in Nat. Verh. Bot. 89. t. 24. ( PAanera elon- 
gata, Bth. in Pl. Jungh. I. 262, in adn. ; Mig. Fl. Ind. Bat. I. GL; B. mol- 
dissima, Wall. Cat. 5752; .Phanera velutina, Bth. in Pl. Jungh. I. 262, in 
adn. ; Miq. Fl. Ind. Bat. I. 63 ; Bauhinia sp., Griff. Not. Dicot. 451). 
Han. Pegu, in the tropical forests above Rangoon (Cleghorn); 
Tenasserim from Moulmein to Tavoy (Helf. 1872; Wall. ete.)—Fl. Deeb. 
. Jan. 
10. B. prreHxELa, Symes Trav. to Ava t. 7.—(Phanera diphylla, 
— JBth. in Pl. Jungh. 264, in adn. ; Miq. Fl. Ind. Bat. I. 70). 
Haz. Frequent in the dry forests cË Ava and Prome.—FL RS. ; Fr. 
























l . on. 

EL ^ 11. B. ISVOLUCELLATA, Kurz in Journ. As, Soc. Beng. 1873, 72. 

do^. Has. Martaban (Dr. Brandis). | 

— «12. B. eravca, Wall. Cat. 5785 (Phanera glauca, Bth. in Pl. Jungh. 

— — 265; Mig. FL Ind. I. 68. t. 2). c 

EC. "Has. Tenasserim, apparently frequent ; also tropical forests above 

Rangoon (Cleghorn).—Fl. March, Jan.; Fr. Febr. - 
18. B. rrreEnrFOLIA, Roxb, Fl Ind. II. 327. (Phanera glabrifolia, 

 Bth. in PI. Jungh. 263, in adn.). 

- Has. "Tenasserim (Helf. 1879 ind 1880). 





NB. B. tvcrps, Wall. (Phanera lucida, Bth. in Pl. Jungh. 203, . 
pe = B. cordifolia, Roxb.). N) 
= l4 B. macrosracuya, Wall. Cat. 5774.—(B. scandens, Roxb. Fl. | 

]. IL. 326, ^on L. ; Wight Icon. t. 264). | 
— "Ham. Ava, fthakyen hills, east of Bhamo (J. Anderson). 
—- 45. B.onsara, Kurz in Journ. As. Soc. Beng. 1873, 72. 

A Has. Frequent in the tropical forests, glong choungs of the eastern 
| zn s of the Pegu Yomah.—Fl. Febr. > pr 
1 - O16. B. Vann, WA. Prod. I. 297. (Phanera Vahlii, Bth. in nam x 

jh. 263, in adn. ; Miq. FL Ind. Bat. I. 65; Phanera rufa, Bth in. PU ES 
rh. 263, Vhl. Symb. ITI. 56. t. 62, 7 non Lamk.; — 
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Hawn. Tenassecrim, near Moulmein (J. Anderson, 15866). 
17. B- ROSEA., Kurz in Journ, As. Soc. Beng. 1573, 72. 
Han. Martaban, in the eng-forests of Kaymapyoo choung (Dr. 
Brandis).—Fl. May. 
18. B. rEknnuvGINEA, Roxb. Fl Ind. 331; Korth in Nat. Verh. Bot. 
93. t. 28 ( Phanera ferruginea, Bth. in Pl. Jungh. 262, in adn. ; Mig. FL 
Ind. Bat. I. 62; JPhanere excelsa, Bl. ap. Miq. L c. ; Phanera albolutea, 
Mig. Suppl. Fl. Sum. 285 ; Phanera Griffithiana, Bth. in PL Jungh. 263, — — 
in adn.). ae 
Haw. Tropical forests of the Martaban Hills, east of Tounghoo, at  * - 
2000 to 3000 fect elevation. 7 
19. B. awGuiNA, Roxb. Corom. Pl. IIL t. 285 and Fl. Ind. II. 728; — — 
—(Lasiobema anquinum, Korth. in Verh. Nat. Gesch. 84; Miq. FL Ind. | 
Bat. I. 71; Lasiobema Horsfieldii, Miq. 1. c.). | 
Han. Not unfrequent in the tropical forests of Martaban, east of 
Tounghoo ; also Chittagong.—Fl. HS. 






Cynometra, L. 2 
Conspectus of Species. 


x Racemes short and umbel-like, puberulous. i 
Leaves and rachis glabrous; leaflets larger, usually in a single pair; 14—2 in. long, 


edible, s eccsescs essas «»nadseso sees cess seve wove sepa corsar wee + oe s CS ramiflora. 
Rachis of leaves puberulous, stendaran’ - leaflets smaller, usually in 2, very rarely in 
3 pairs; pods about J in. long, insipid, ......- » vada (4 FX — consen Ds Olga, 

x x Racemes longer or shorter, bracted 
Pedicels glabrous or puberulous ; leaflots in a single Dair, seee ses esses v C canlifiora, 


1. C. RAMIFLORA, L. sp. pl. 547; Miq. FL Ind. Bat. L 78; Bth. FL 
1 Austr. II. 296. 
"T Has. Rarely planted in villages of Tenasserim. 

ə. C. BuUGA, Spanoghe in Mig. Fl. Ind. Bat. I. 78. 
Han. Frequent in the tidal and the beach-forests along the coasts, 
from Arracan down to Tenasserim and the Andamans. —F 1, Octob. ; Fr. CS. 
8. C. cauLIFLORAe L. sp. pl. 547 ; Miq. Fl. Iud. Bat. I. 772 

Has. Burma, planted (according to the Revd. F. Mason). 


Sindora, Liq. 
1. S. SrawENsIs, Teysm. in Miq. Ann. Mus. Lugd. Bat. IHI 86. 
— (X. Wallichii, Bth. in Hook. Icon. t. 1017—18). | aF 
E Ha». Adjoining Siamese provinces,—Fl. Begin of RS. ; Fr. H8. * 


» aed dk 
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— Pahudia, Miq. , Or 
M z 344 "M Conspectus of Species. me 
Ne flots BE mette "tos hls und pali RO of 
about 3 3 lim, long, «(entm terres cee! sean (sonas cons acad o OMIM = 
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Re 
| Leaflets in 2 pairs, blunt or emarginate, thin chartaceous, glaucescent beneath, the 
rachis and petiolules very slender ; sepals 2 lin, long ; pods woody, 3—4 in. long, 
vory thick and plump,...... se bau estiéeovtétiss onevenne V erevt P. xylocarpa. 
vr P. xynocarra, Kurz MS. 
Has. Adjoining provinces of Siam (Teysmann). i 


P. Hasskarlii, Miq., has also only two pairs of leaflets, but Hasskarl's 
. description of Jonesia monopetala (Retzia I. 199), and more especially of 
the pod, clearly points to 4Macrolobiui. 


Afzelia, Sm. ^a. 
Conspectus of Species. 
Inflorescence and calyx =o" gpd pods 4—1 foot long, woody ; leaflets usually blun- 


4 " 


Beh uus: * *#eeeee onc CeO COSTES 9?"»99*99 onto HHS HHS CHS 9*9 HEHE OHES A. bijuga. 
Inflorescence and calyx — ; pods 3—4 in. long, thin coriaceous ; loaflots notchod, 
(LM. retuna. 


1. A. prsvca, A. Gray Unit. Stat, Expl. 467. t. 51; Walp. Ann. IV. 
501.—( Macrolobium bijugum, Colebr. in. Linn. Trans. XII. t. 19 ; Jonesia 
triandra, Roxb. Fl. Ind. II. 220). 

— Hap. Not unfrequent in the coast-forésts and beach-jungles of the 


Andamans.—Fl. May, June ; Fr. Apr. | 
2. A. RETUSA, Kurz in Journ. As. Sóc. Beng. 1873, 73. 

Han. Not unfrequent in the tidal forests along the coasts of the -Ea 

Andaman islands.—Fl. May. * 


Tamarindus, L | 
*1. T. Ispica, L. sp. pl 48; Roxb. Fl. Ind. III. 215; Heyne Arznei Wy 
-— Gew. t. 221; Miq. Fl. Ind. Bat. I. 82; Bedd. Fl. Sylv. t. 184. (7. ofici- | 
( malis, Hook. Bot. Mag. t. 4563). 


Fic. Han. Generally cultivated in villages all over Burma, more especially 
E P. in the drier parts, but apparently nowhere will.—Fl. HS.; Fr. CS. 2e 
ics Amherstia, Wall. “yi 
_ AX. A. xomus, Wall Pl. As. var Lt 1 and 2; Mig. PL Ind. Bat 






; Bot. Mag. t. 4453. 
Et Pe iis Planted around kyouks, chiefly in’ the southern parte of DARIA 
$ E. wild along streams in Martaban (Parish); Tenasserim.—Fl. Jan. — | 

















| Saraca, L. 
E S. Ixprca, L. Mant. 98; Miq. Fl. Ind“ Bat. I. 83; ; Bedd. Fl. Sylv. í 
'. (Jonesia Asoca, Roxb. Fl. Ind, II. 218; Bot. Mag. ^" TA — 
on. t. 206 JOnesia Zollingeriana, Miq. l. e. 84). A NS 


` | Wila in the tropical forests of Arracan (Boron 1 d l 
0 fect elev: tion) nr pega nl japan spe tsi” non: te rie 
jv: » +}; | CO * ry.- E Octob. + * 
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Poinciana, L. 
. Conspectus of' Species. 
Calyx greyish volvety ; petala crispate-fimbrinte, yollow,.... sesessse eon n s Po eltt 
Calyx quite glabrous ; petals very largo, waved, usually crimson or orange-crimson, 
2 P. regia. 
*1. Perera, Boj. in Bot. Mag. t. 2884. 
Han. FYtequently cultivated in the European stations all over Pegu. 
—Fl. H. and RS. ; Fr. R. and CS, 


Parkinsonia, L. 


*1. P. ACULEATA, L. Hort. Chiff. 157. t. 13; WA. Prod. L 288 ; 
Griff. Not. Dicot. 447. | 

Han. Frequently planted in Ava and Prome, and in the last-named 
district often like wild in woods and neglected lands.—Fl. nearly 2. 


Cersalpinia, L. 
Conspectus of Species. 
Subg. T. Owsalpinaria. Albumen none. Pods coriaceous, 2-valved. 
Filaments very long and slender, quite glabrous.  Erect shrubs or trees, 
unarmed, v 
A glabrous shrub, the branchlets more or less pruinous, .**** C. pulcherrinut, 
Subg. II. Eu-Casalpinia. Seeds albuminous. Pods various. Fila- 
ments as long as, or somewhat longer than, the petals. Usually scandent 
shrubs more or less armed with prickles. 
A. Valves of pod dry, coriaceous or almost chartaceous. 
Trib, 1. Nugaria, DO.—Scandent thorny shrubs, rarely trees. Pods rigidly or 
: thinly coriaceous, 2-valved or indehiscent, smooth. Seeds compressed ornot, Stamens 
c as long as, or a little longer than, the petala, 
ie * Seeds flat and compressed, Pods 2-valved, Leaflets large. 

All parts quite plabrous,.....see serene eoo o. NUJA. 
| e © Seeds hardly compressed, Pods 2evalved or tndchiscent or nearly so, the 
sutures usually thickened. Leaflets smalt. 

Small tree ; leaflets unequally oblong, retuse ; pods tardily dehiscing, ......€. sappan. 

‘Seandent shrubs ; leaflets ovate, acuto; poda 2-valved, ..... 8 enn eneses C. sepiaria. 

i. Trib, 2. Guilandina, L.—Scandent thorny shrubs. Pods coriaceous or thin coria- 

/eeous, 2-valved, the valves echinato or glandular-hirsute. Seeda not compressed. 
Stamens as long as, or somewhat longer than, the petals. 
~- e Pods echinate, Seeds almost globose. 











a segments ; bracts at apex spreading or reflexed, seco cosceses vecves D, Dondmantlar, 


As preceding, but leaves moro glabrescent ; stipules none; bracts straight and erect, 





Weer: Pods glandular-hirsute when fully ripe. Seeds oblong. 


* 


‘parts more or less glandular-puberulous and prickly, («ee eese «e» eee Ce mimariden 


2 





shy-coriaceous, torose. 





Branchlets etc, more or less brown or tawny-puboscent ; stipules large, cut into large 


. . C. Bondhus, 
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Tis, 3, Cinclidocarpus, Zoll.—Thorny scandent shrubs. Pods indchiscent, tho 
sutures thickened. Seeds not compressed. Stamens as E as, or somewhat longer 
than, the petals. > 
Panicle shortly tomentose and prickly, sssessco 2. ($8 «.65/0540 242 « C. tortnosa, 
MNCS glabrous and unarmod, .... e neo ona rant s cT be a C. digyna, 

*l. C. PULCHERRIMA, Sw. Obs. 165; Miq. Fl. Ind. Bat. I. 112. 
(Poinciana pulcherrima, L. sp. pl. 554; DC. Prod. IL 484; osi. Fl. Iud. 
ll. 355; Bot. Maz. t. 995). LJ 

Has. Generally cultivated in villages, especially around monasteries 
ete., all over the country.—Fl. Fr. c. 

2. C. Nvaa, Ait. Hort. Kew III. 52; DC. Prod. II. 481 ; Miq. 
Fi Ind. Bat. I. 108 - (0 paniculata, Roxb. Fl. Ind. II. 364; Wight 
Icon. t. 86 ; Griff. Not. Dicot..446 ; O. Chinensis, Roxb. 1. c. 361). z 
Hans. Rather frequent along the coasts, especially in the beach- 
forests, from Arracan down to Tenasserim and the Andamans.— Fi. May— 
Octob. 

9. C. sarran, L. sp. pl. 544; Roxb. Corom. Pl. I. t. 16; Miq. Fl. 
Ind. Bat. I. 101. 
Han. Frequent in the Tenasserim Provinces ; Pegu, Rangoon (Wall). 


—Fl. Aur. 


4. C. seprarta, Roxb. Fl. Ind. II. 360 ; ; Miq. Fl. Ind. Bat. I. 109; 
Wight Icon. t. 37.— ( Reichardia ? dooapetatum, Roth. Nov. Spec. 210; 
Dc. Prod. II. 481). 
Hans. Burma (according to the Revd. F. Mason). 
9. C. Boxpuve, Roxb. FL Ind. II. 362. (Guilandina Bondhue, L. 


— sp. pl. 545; Miq. Fl. Ind. Bat. I. 113). 


Has. Not unfrequent in the leaf-shedding forests of Burma, from 
Trome and Martaban down to Tenasserim and the Andamans.—Fl. RS, ; 
Fr. œ. 

6. C. mimosomes, Lamk. Encycl Meth. I. 457 and Ill t. 335. f. 
2; WA. Prod. I. 281; Wight Icon. t. 392.—(0O. Simora, Ham. in Roxb. 


- EB 5 Frequant in the low forests of the Sittang zone of Pegu, 


pes about Tounghoo.—Fl. Fr. Murch, Apr. | 
——— 7. C.'rourvosa, Roxb. Fl. Ind. II. 365; Miq. Fl. Ind. Bat. I. 109. 
€. acanthobotrya, Miq. Suppl Fl. FL Sum. 108 and 293). 
| Has. Tenasserim, Tavoy (Wall. Cat. 5827. C.).—F1. Octob. 
8. C. nr6xNa, Roth. in Nov. Act. Nat. Gur. Berol. 1803. 198.1.3; 
— I. 281.—(C. oleosperma, Roxb. Fl. Ind. II. 807; C. gracilis, — 
zm Ind. Bat. I. 110). 
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Pterolobium, R.Br, 
1. R- MACROPTERUM, Kurz in Journ. As. Soc. Beng. 1873, 71. 


Han. Frequent in the mixed forests, from Pegu and Martaban down 
to Tenasserim.— Fr, Jan. 


i Mezoneurum, Desf, 
. Conspegess of ign ies. 
Leaflots i un 10 to 8 p: airs, ! in long, blunt or ro tuse, ee ee ee ee c. *** wT. glabrum, 
- Loatlots in 3—4 pairs, 11—2 in. long, bluntish acumin: HA (6609 waver o M. cucullatum, 


1. M. cerannuM, Desf. Mém. Mus. IV. 245. t. 10; Miq. Fl. Ind. 
Bat. I. 103. 

Var. a. GENUINUM, glabrous or nearly so ; leaflets usually alternate. 
Var. P. ENNEAPHYLLUM (JM. enneaphyllum, WA. Prod. IL. 283, in 
adn.; Miq. Fl. Ind. Bat. I. 104. t. 2; Cwsalpinia enneaphylla, Roxb. FEL 
Ind. II. 363), glabrous or the secondary rachises and young shoots slightly 
puberulous ; leaflets glabrous or nearly so, usually opposite. 

Var. y. PUBESCENS (JM. pubescens, Desf. in Mém. Mus. IV. 245. t. 
2; Miq. FL Ind. Bat. I. 101), the young parts more or less velvety pubes- 
cent or puberulous ; leaflets opposite or nearly so, at least beneath more or 
less shortly pubescent. 

Han. Var. 8. frequent in the lower and upper mixed forests, more 
especially around villages and along shrubby banks of rivers, in the Irra- 
waddi zone of Pegu ; var. y. not unfrequent in the dry forests of the Prome 
district. —Fr. CS. 

2. M. cvcurLLATUM, WA. Prod. I. 283. (Oxsalpinia cucullata, Roxb. 
Fl. Ind, II. 358 ; M. macrophyllum, Bl. ap. Miq. FL Ind. Bat. I. 104). 

Hans. Frequent in the mixed and the dry forests, all over Burma, 
~ from Ava and Chittagong to Pegu and Martaban.—Fl. Febr. March; Fr. 

Nov. 


Peltophorum, Vog., 
Conspectus of Species. 


(Bs e 
| — — Pedicels only 2—3 lin. long ; pods with coriuceous wings, «+ «ses seese. Pe ferrugineum. 
— — — Pedicels 1—1} in. long ; pods with thin chartaceous wings, ...... sasas D. danyrachin. 


.1. P. rknnvGINEUM, Bth. in FL Austr. II. 279. (Casa/pinta Jerru- 
ginea, Dene. in Nouv. Ann. d. Mus. II. 462 ; Miq. Fl. Ind. Bat. I. 111). 


- Has. Not unfrequent in the const Pürests, chiefly the beach, forte 
b of the Andaman islands. LFL May. 
* 


P | Acrocarpus, Wight, 
: i Conspectus of Species. 


dirty purple or brown, small; potals 2 lin. long or somewhat longer; pods - 
ee eee ERT EE F9 349 HEHEHE (UNES tract i| | sanas i ae 
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Flowers green, twice the size; petals 3 lin. long or longer; pods 17—18-seeded, 
(CÓ fraxinifolius. 
1. A. rmaxiNIFOLIUS, Wight Icon. t. 254; Bedd. Fl. Sylv."t. 44. 
Han. Frequent in the tropical forests of the Pegu Yomah.—F), Jan. 
Febr. ; Fr. Apr. May. 






Adenanthera, L. ~ 

1. A.PavoNrNA, L. sp. pl. 550; xb. Fl. Ind. II. 370; Wight Ill. 
t. 80; Miq. Fl. Iud. Bat. I. 46; Bth. in Linn. Trans. XXX. 375; Bedd. 
Fl Sylv. t. 46.— (Entada arborea, Griff. Not. Dicot. 452; A. Gersenii, 
Scheffer in Nat. Tydsch. Ned. Ind. 1868. 16 ?). 

Var. a. GENUINA, seeds about 4 in. in diameter. 

Var, f. MicROSPERMA (A. microsperma, T. and B. in Nat. Tyds¢h. 
v. Ned. Ind. XXVII. 58; Bth. in Linn. Trans, XXX. 375), seeds half 
the size. 

Han. Var. B. frequent in the tropical and moister upper mixed 
forests, all over Burma and the adjacent islands, up to 3000 feet elevation. 
Fl. Apr. May ; Fr. CS. 


Entada, Adams. 

"Ll E.scawDpENS, Bth. in Hook. Journ. Bot. IV, 332 and Linn, Trans. 
XXX. 363.— (Mimosa scandens, L. sp. pl. 1501 ; Roxb. Fl. Ind. 1I. 554; 
E. Purshacta, DC. Prod. II. 425; Mig. Fl. Ind. Bat. I. 45 ; Scheff. in 
Nat. Tydsch. Ned. Ind. X XXII. 90. t. 16 and 18 A; Entada sp., Griff. Not. 
Dicot. 452; E. Humphii, Scheff. in Nat. Tydsehr. Ned. Ind. XXXII. t. 
17. and 18. B.). 

Han. Frequent in all mixed forests, all over Burma and the adjacent 


islands, —Fl. March, Apr. ; Fr. Cs. 


Neptunia, Lour. 
— id. N. oneracea, Lour. Fl. Cochineh. II. 840; Miq. Fl. Ind. Bat. I. 
60; Bth. in Linn. Trans. XXX. 383 —(Desmanthus natans, Willd. sp. 
pt IV. 1044; Griff. Not. Dicot. 453 ; Mimosa natans, Roxb. Corom. PL 
- D. t. 119 and T Ind. II. 553 ; X. plena, Ldl. Bot. Neg. t. 3, non Bth.). 
Has». Not unfrequent in stagnant waters and swamps of the alluvial 
plains of Pegu, Martaban, and Tenasserim.—Fl. RS. ; Fr. CS. 


= Po - 


J Mimosa, L. 

f; mn 1. M. proptca, L. sp. pl. 1501; Btb. in Hook. Journ. Bot, IV. 807.5 ; 
— and in Linn. Trins. XXX. 397 ; Miq. Fl. Ind. Bat. I. 43. 

- — Ham. An introduced weed; but now very common on dry grassy 
places, : rong paene cte., of the more cultivated parin of jr — * 


- 





* 
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2 Xylia, Bth, 

L X DOLABRIFORMIS, Bth. in Hook. Journ. Bot. IV. 417 ; and in 
Linn, Trans. XXX. 373; Bedd. Fl. Sylv. t. 186 ; ; Miq. Fl. Ind. Bat. I. 42 
—(Mimosa xylocarpa, Itoxb. Corom. Pl. I. t. 100 and Fl. Ind. II. 543). | 

Han. Common in the mixed and dry forests, all over Burma and the 
adjacent provinces, up to 3000 feet elevation. —Fl. March, Apr. ; Fr. Cs. 


> Parkia, RBr. 
Conspectus of Species. 
* Calyx-lobes obovate-cuncate. 
Leaflots an inch long, pubescent beneath, penninorvod ; receptacle regular, . . P. insignis. 
y * © Calyx-lobes short, rotundate (not cuncate-narrowed. J 
Leaficts 4 in. long, quito glabrous, l-nerved with a lateral basal nerve; receptacle 


irregular, Pestet cee eee 98495998558 4968 9492598949485 4225255655958 5522 4 925329646429 I. leiophylta. 
Leaflets — in. long, vory narrow, sparingly pubescent beneath, L-nerved without 
lateral nerves ; receptaelo re gular, *""""*2^"*9"* eee eee eee "8^ 97*""H»*«»* P, Roxburghié, 


l. P. iNstents, Kurz. in Journ. As. Soc. Beng. 1873, 74; Bth. in 
Linn. Trans. XXX. 361. 

Has. Not unfrequent in the tropical forests of Martaban, east of 
Tounghoo.—Fl. Apr. May. 

2. P. rkroruyrLa, Kurz in Journ. As. Soc. Beng. 1873, 73; Bth. in 
Linn. Trans. XXX. 361. 

Hans. Frequent in the tropical forests of the Pegu Yomah, especially 


along its eastern slopes.—Fl. HS. ?5 Fr. Febr. March. 


Acacia, Willd. 
P: i Conspectus of Species. 
* Trees or evect shrubs, the branchlets armed only with paired diverging stipulary 
or infra-atipulary prickles. 
x Flowers in spikes. 
+ Pod.valves chartaccons, transversely reticulate-veined, the sutures 
| nerve-Wke or almost keeled. 
1 EE ous, glabrous ; leaflets d mere blunt, 3—4 lin. long; flowers 
I WOLIGW,) cree AEAEE recess neees asusto tese ocecasccaul. ferhtginem. 
8* + + Pod-valves coriaceous, the margins not or hardly prominent, 
Spikes glabrous or pubescent, yellow ; leaves glabrous or slightly pubescent ; bark much 
' "eracked and rough, dark brown, ...... eesssree eene enn saneso iia Culecha, 
Spikes tomentose, white ; leaves while young groyish pubescent; bark rather oven 


— and smooth, whito, sses Peete eee SCHOO ee eee hee ee ee eee eee "9 $254.62. Suma, 
* x x Flowersin globular heads, yellow. à ^ 
1 + Pods dry-coriaccous, flat, dohiscent, 






UU — 


l — ask whith flowor-heads arranged in ample terminal panicles, ......sd. leucopAloca, 






^F + Pod thick, torose, fleshy-coriaceous, indchiscent, 
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Glabrous or nearly so ; leaves 13—-3 in. long, leaflets 2—3 lin, long, «... 4. Furnesiana. 

* © Woody climbers, without stipulary apines, but the branchlets armed along their 
whole length with sharp recurved prickles, Flower-heads globular, 

| x Pods fleshy-coriaceous, often somewhat constricted between the seeds. 

in "Leaflets in 10—20 pairs, up to | in. long; Hower-heads small, yellowish,... 24. rugata, 

oF x x Pods dry, chartaceous or thin coriaceous, flat. 

AAT O Ovary and pods pubescent. 

Leaflets in 15—40 pairs, 3—8 lin. long; lowgr-heads small, white, in ‘panicles, 


* oi. CRCS iM 


* O O Ovary and pods glabrous, 
je Leaflets in 8—20 pairs, 4 in. long; peduncles tawny tomentose, .........+.. 4. Intsia. * 
' — "Leaflets in 30—40 pairs, 2—3 lin. long; flower-heads the size of a large pea; panicles 
Ae. ind young branchlets puberulous or tomentose, not pruinous, ........ A, pennate 
E As preceding, but branchlets and panicles pruinous; leaílets up to 4 in. long; tlower- 
hs. heads twice the 5iz6,........ oo — vU» v vus D NENNEN 


‘] 1. A. FERRUGINEA, DC. II. 458 ; Bth. in Hook. Lond. Journ. Bot. 
——— 4. 508. and in Linn. Trans. XXX. 518; WA. Prod. 1.273 ; Bedd, Fl. Sylv. 
© o E 51.—(AMimosa ferruginea, Roxb. Fl. Ind. II. 561). 
is o Han. Burma (according to Beddome). 

E 2. A. Carecuu, Willd. sp. pl. IV. 1079; Miq. Fl. Ind. Bat. I. 9; 
Bth. in Linn. Trans. XXX. 519. (Mimosa Catechu, L. f. Suppl. 495 ; Roxb. 


ps 
| Fl. Ind. II. 563 and Corom. Pl. II. 40. t* 174). 
m War. a. GENUINA (A. catechuoides, Bth. in Hook. Lond. Journ. I. 


610; Mimosa catechuoides, Roxb. Corom. Pl. II. t. 175 and Fl. Ind. II. ^ 

562), young parts all slightly appressed pubescent but soon glabrescent; 

a full-grown leaves glabrous or the leaflets ciliate, the rachis slightly pubes- 

— cent; spikes shorter arid thicker, like the calyces more or less appressed 

f$, pubescent ; corolla about twice the length of the calyx. 

E Var. B. Suspra (A. Sundra, DC. Prod. II. 458; Bth. in Hook. 
Lond. Journ. I. 510; Mimosa Sundra, Roxb. Corom. Pl. III. t. 225 and " 

_ FL Ind. II. 562; Bedd. Fl. Sylv. t. 50), all parts glabrous or the very zs 

= youug shoots slightly pubescent ; full-grown leaves and rachis quite gla- ~ E 











- brous; spikes elongate and slender, quite glabrous; corolla glabrous, 
about 4 longer than the glabrous calyx. 
E Has. Var. a. common in the dry forests; rarely in the lower mixed 
and savannah forests of Ava and Prome, extending into the Irrawaddi zone 
of Pegu ; var. £. apparently in Ava.—Fl. Begin of RS ; Fr. CS. ‘, 
j 8. A. Suma, Buch. in Voigt Hort. Cale. 260; Brand For. Fl.187; . 
Fs Bth. in Linn. Trans. XXX. 519.—( Mimosa Suma, Roxb. Fl. Ind. II, 563 ; 
i E Catechu, Bth. in Hook. Lond.; Journ. Bot. I. 510, non Willd. ; Bedd. 
L. Sylv. t. 49. Ta. 
(an. Ava ? E ora 
À. LEUCOPHLOEA, Willd. sp. pl. IV. 1063 ; Bth. in Hook. Lond. Ms 
fourn, Bot. 1. 103 and in Linn, Proc, XXX. 618; Mig. — 
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9; Brand. For. Fl. t. 27 ; Bedd. Fl. Sylv. t. 48 (Mimosa leucophloaea, Roxb. 
Corom. PL II. 27. t. 150). | 

Var. a. GENUINA, flower-heads the size of a pea, the stout peduncles, 
and also the pods, shortly tomentose; leaves slightly, the rachis more or 
less, pubescent, 

Var. [34 MICROCEPHALA (A. microcephala, Grah. in Wall. Cat. 
5263), flower-heads half the size, the slender peduncles and the infloreseence 
puberulous; pods when fully ripe quite glabrous; leaves and their rachis 
glabrous. 

Han. Var. a. Ava, along the Irrawaddi (Wall. Cat. 5262) ; var. 
B. not unfrequent in the dry forests of the Prome district, up to» 1000 
feet elevation.— Fr. March. 

The two varieties here adopted are very likely different species. 

*5. A. FanNESIANa, Willd. sp. pl. IV. 1083 ; Bth. in Hook. Lond. 
Journ. Bot. I. 494 and in Linn. Trans. XXX. 502; Bedd. FL Sylv. t. 52. 
( Fachellia Furnesiana, WA. Prod. I. 272 ; Wight Icon. t. 300). 

Has. Frequently planted in villages all over Burma, more especially 
in Ava and Prome, where it is often found half-spontaneous.— Fl. Jan. 

6. A. mnvGATA, Ham. Wall Cat. 5251; Bth in Hook. Lond. Journ. 
Bot. I. 514 ; Mimosa rugata, Laihk. Dict. I. 20. (1756). 

Var. a. GENUINA, ovary villous ; softer parts more pubescent. 

Var. jf.coNciNNA (4. concinna, DC. Prod. IL. 464; Bth in Hook. 
Lond. Journ, Bot. I. 514 and in Linn, Trans. XXX. 531 ; Mimosa concinna, 
Willd. sp. pl. (1805) IV. 1039 ; Roxb. Fl. Ind. II. 565), ovary glabrous or 
nearly so ; all softer parts more glabrous. 

Han. Var. B. frequent in the tropical and moister upper mixed 
forests, all over Burma down to Tenasserim and the Andamans.—Fl. March, 


Apr.; Fr. CS. | ! à F 
7. A. cmsra, Willd. sp. pl IV. 1090; WA. Prod. I. 278; Bth. in 


Hook. Lond. Journ. Bot. I. 515 and in Linn. Trans. XXX. 530 in part. 
(Mimosa caesia, L. sp. pl. 1507, non Roxb. ; Mimosa torta, Roxb. Fl. Iud. 
II. 560). 


" " " 
War. a. GENUINA, leaflets only about 3 lin. long, more rigid, blun- 
tish with or without a mucro ; branches terete. J 
Var. jf. ELEGANS, leaticts about j in. long, bristly acute, less rigid ; 
branches 5-angular, retorsely prickly along the corners. | 
Han. Var. f. not uxfrequent in the tropical forests of the eastern 


slopes of the Pezu Yomah and in Martaban.— Fr. CS. 


8. A. Ixrsra, Willd. sp. pl. IV. 1091 ; Bth. in Hook. Lond. Journ. 
Bot. D 515; Mig. Fl. Ind. Bat. I. L. (Mimosa 4ntsia, T. sp. pl 1508; 


‘Roxb. Fl. Ind. LL. 565 ; A. oxyphylla, Grah. in Wall. Cat. 58252; Bth. L c. 
—— 1514; Mimosa caesia, Roxb. Fl. Ind. 11. 565 f). 


——À A f — ‘ APF — —Á—E 
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$ 
* Hap. Chittagong Hills ; Ava, Khakyen Hills, east of Bhamo. 
t 9. A. PENNATA, Willd. sp. pl. 1090; Bth. in Hook. Lond. Journ. 


I. 516, excl. syn. Roxb. and in Linn. Trans. XXX. 531 in part only ; Miq. 
Fl. Ind. Bat. I. 12.—( Mimosa pennata, L. sp. pl. 1507 ; Roxb. Fl. Ind, IL 
565 ; A. prensans, Lowe in Bot. Mag. t. 3408). 


£ Var. a. GENUINA, panicles puberulous ; flower-heads the size of a 
e large pea ; young branchlets shortly puberulous; leaflets glabrous; rachis 
^ aroas or slightly pubescent; pods linear-lanceolate, acuminate at both 
ends. ^ 


2. Var. B. canescens (A. canescens, Grah. in (Wall. Cat. 5256), 
panictes and young branchlets tomentose ; leaflets ciliate ; rachis tomentose ; 
pods linear-oblong, rounded at both ends, smooth, pale-coloured. 

Han. Var. a. common in all leaf-shedding forests, all over Burma 
and the adjacent provinces ; var. 8. Ava.—Fr. CS. 

The two varieties here adopted offer differences which are rather of 

b - specific value. 

10. A. PRUINESCENS, Kurz MS. 

Har. Not unfrequent in the tropical forests of the southern Pegu 
i Yomah ; also Ava, Khakyen Hills, east of Bhamo (J. Anderson). 

| This species has*flower-heads twice the size of those of the preceding ; 


" — 


| and the branchlets, inflorescence, and peduncles are more or less pruimous, č 
p with or without an admixture of tomentum. It is a powerful climber, with Ane: 

somewhat compressed dark-coloured stems up to 3 feet girth. The tough  — — — 
k reddish bark and fibre are used for poisoning fish. 1 7 


Albizzia, Duruzz. ° - 
Conspectus of Species. 

- ubg. 1. Eu-Albizzia. Pods straight very flat, the sutures slightly det 
thickened. Flowers white. | 
- Re * Pinnae niumerowek (10—18); leafleta linear, 1—0 lin, long, in very numerous 
ELM = paira. 
x Leaflets bluntish, the nerve contral or nonrly so. * 
— BU — flower-heads small, in terminal panicles, ie 

| eA, — 
x x Leaflets more or less acute, the nerve marginal or nearly #0. — 
hoa very large, obliquely ovate, acuminate ; all parts more or less shortly pr 
Osann 4 times ns long as tho calyx, e" **2»222»9 $eveea A. IUD »" i 
8 none or obsolete ; full-grown parts glabrous or —— Pte s fas 
© * Pinnae in 2—6 pairs; leaflets ovate to oblong, }—1} in. long, in secerat 
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Flowers rather conspicuous ; calyx 14 lin. long ; corolla 4 lin. long: pods yellowish, | i 
| d. Lebbek, É 
* x x Loaflots shortly petioluled. Pinnm in 4—3 pairs, | X 


Leaflets blunt or somewhat ücute, 1—1 in. long, glaucescent beneath ; poda tapering zi 
at the base, linear, smooth, brown, ......... sest osos ores ns ale PTOA, 


Leaflots very like those of Cassia Fistula, usuall y emarginate-bluntish, 21—4 in. long; 
pods stalked, oblong, voined, black, ..... jvebeeed Wee'e 2's (er $v (o. Teysmann’, 
~ * *ePinnae in a single pair ; leaflets few only, large, acuminate, 
Glabrous ; pods broad, very flat,..... WAEKIER s siso di lucida. 
Subg. 2. Pithecolobium, Mart. Pods twisted circinately or screw-like 
or curved, Flowers white. 
* Flowers pedicelled, in head-like umbels or racemes. Trees. E 
+ Branchlots terete. 
Leayes with a single pair of pinnw; leaflets in 2—3 pairs, smooth and glossy ; seed- 
bearing lobes of pod about an inch long and broad, ,.. 
+ + Branchlets sharply angular, 
Leaves with about 12 pairs of pinne ; leaflets in 4—8 pairs, while young shortly and 
softly pubescent like all younger parts, acuminate, ...... 2. ooo zl. heterophylla, 
* © Flowers sessile, in small heads. 


Erect shrub ; leaves with a single pair of pinnm ; leaflets in 4—8 pairs, almost glabrous, 

EIMBNCOUS DONORER, ores secs Seb eed suus 646029 45 bese belts sooo dl. glomerifiora. 

l. A. wYRIOPHYLLA, Bth, in Hook. Lond. Journ. Bot. III. 90 and 
in Linn. Trans, XXX. 567.— (Minosa microphylla, Roxb. Fl. Ind. II. 549, 
non Willd.). 

Han. Tenasserim (Falconer).—Fl. Apr. 

2. <A. STIPULATA, Boiv. Encycl. XIX. siécl. II. 33; Bth. in Hook. 
Lond. Journ. Bot. ITI. 92 and in Linn. Trans. XXX. 568 ; Miq. FI. Ind. e 
Bat. I. 28; Bedd. Fl. Sylv. t. 55.— (Mimosa stipulata, Roxb. Hort. Beng. 
40; Mimosa stipulacea, Roxb. Fl. Ind. II. 549 ; Mimosa Smithiana, Roxb. 

è l. c. 550). eu 

Has. Frequent in the tropical and moister upper mixed forests, — 
ascending into the hill-forests up to 4000 feet elevation, from Chittagong 
and Ava down to Tenasserim and the Andamans.—Fl. Apr. May ; Fr. CS. 

8. A. ELEGANS, Kurz in Pegu Rep. App. B. 47. 

Has. Not unfreduent in the tropical forests of the eastern slopes of 
fF the Pegu Yomah, especially along the feeders of the Swa choung, ete. 

Very similar to the preceding, but a much more elegant tree; flowers 
and fruits unknown. TI have the very same plant from the island of Banka = 
(Sumatra). ve. 

4. A. ononaATISSIMAT Bth. in Hook. Lond. Journ. Bot. IIL SS P. 
and in Linn. Trans. XXX. 505.; Bedd. Fl. Sylv. t. 54.— (Mimosa odora. | 
tissima, Roxb, Corom. Pl. If. 12. t. 120 and Fl. Ind. IL 546; A. mieram- 





""*" troupa AW e Jiringa, 








“tha, Boiv. Encycl. XIX. siócl. II. 83 ; Miq: Fl. Ind. Bat. I. 24). = 


ae 2 Han. Frequent in the mixed and dry forests, all over Prome, Pegu, 
© and Martaban down to 'Tenasserim.—Fl. HS. ; Fr. CS. 1 
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p? 
; 6. A. LEBEK, Bth. in Hook, Lond. Journ. Bot. ITI. 87 and in Linn. 
f Trans. XXX. 562 ; Bedd. Fl. Sylv. t. 53 P—(Mimosa Lebhek, L. sp. pl. 
j 1503 ; Mimosa Kariem, Roxb. Fl. Ind. II. 544; A. latifolia, Boiv, Encycl. 
XTX. sièl. IL 33; Miq. Fl Ind. Bat. I. 22; Mimosa speciosa. Jacq. 
Icon. rar. I, I9. t. 198). 
Ham. Frequent in the tropical and moister upper mixed,forests, from 
Pegu and Martaban down to Tenasserim and the Andamans ; a pubescent 
variety rare along choungs in the Prome distriet.—Fl. Apr. May; Fr. CS. 
G. A. procera, Bth. in Hook. Lond. Journ. Bot. ITI. 89 and in ' 
Linn. Trans. XXX. 564; Miq. Fl. Ind. Bat. I. 21; Brand. For. Fl. t. 26, 
(Mimosa procera, Roxb. Corom. Pl. II. 12. t. 121 and Fl. Ind. IL. 548; 
Mimosa elata, Roxb. Fl. Ind. II. 516). 
Has. Frequent in the mixed and the dry forests, entering also the 
tidal savannahs, all over Prome, Pegu, and Martaban down to Tenasserim. 
—Fi. May, June ; Fr. CS. 
25. A. T'EYSMANNI, Kurz MS. 
Han. Adjoining Siamese province of Radbooree.—Fr. HS. (ton-sak 
: of the Siamese). 
" 8. A. Lucma, Bth. in Hook. Lond. Journ. Bot. III. 86 and in Linn. 
— — Trans. XXX. 560; Miq. Fl. Ind. Bat. I. T5. — (Afimosa lucida, Roxb. Fl. 
| Ind. IT. 514). 
t Han. Common in the dry forests of Ava and Prome ; rather rare in 
the lower mixed forests of Pegu.—Fl. Apr. ; Fr. CS. 

9. A. JmrsGA (Mimosa Jiringa, Jack. in Mal. Misc. I. 14; Mimosa | 
Djiringa and Keringa, Roxb. Hort. Beng. 40; and Fl. Ind. II. 543; va 
Pithecolobium lobatum, Bth. in. Hook. Lond. Journ. Bot. III. 208 and in 
~ Linn. Trans. XXX. 575 ; Miq. Fl. Ind. Bat. I. 33). 

Lj Han. Rather frequent in the tropical forests, and along choungs in^ 
the moister upper mixed forests, of the Pegu Yomah ; and from Martaban E 
down to Tenasserim ; also much planted in villsses- —Fl. Apr. May; Fr. me PU 
- 10. A HETEROPHYLLA (Mimosa heterophylla, Roxb. Fl. Ind. IT. 
~ Pithecolobium angulatum, Bth. in Hook. Lond. Journ. Bot. TIT. 
— 208 and in Linn. Trans. XXX. 580; Miq. Fl. Ind. Bat. 1. 34; Pithecolo- 
bium acutangulum, Miq. Suppl. FI. — 282). 
FT pose Has. Frequent in the drier hill-forests, also in the pine-forests, from | 
, the Martaban Hills down to Tenasserim, at 4090 to 6000 feet elevation, 
: . March, Apr. ; Fr. Apr. May. 

Sol aL A. GLOMERIFLORA, Kurz in Journ. As. Soc. Beng. 1873, JA Bu 
T tama. esca XXX. 500 | 
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M Han. Not unfrequent in the drier hill-forests of the Martaban - Litls, 
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Inga, Willd. 
*l. I. puters, Willd. sp. pl. IV. 1005 ; Wight. Icon. t. 198. (Mimosa 
dulcis, Rexb. Corom. Pl. I. 67. t. 99 and Fl. Ind. IT. 556; Pithecolobium 
dulce, Bth. in Hook. Lond. Journ. Bot. III. 199 and in Linn. Trans. XXX. 
572; Miq. Fl. Ind. Bat. I. 40, Bedd, Fl. Sylv. t. 188; Albizzia dulcis, F. 
Muell.). 
Han. Only planted in the larger stations where Europeans reside, — FL 
CS. ; Fr. HS." 
ROSACEA. 
Conspectus of Genera. 
A, Carpels solitary or united into a solid 2- or more-celled ovary. ,Fruit 


indehiscent, 4 
* Ovary superior. Fruit a drupe. Calyx or its lobes usually 
deciduous. 
Trib. 1. Chrysobalanee, Flowers usually irregular, Style basilar, Oynies 2, 
ascending. — Hadicle inferior. 
PaursaAnmiuM.—Petals 5 or 4, Stamons perigynous; filaments filiform; anthers small, 
Ovary and drupe 2-celled. 
Trib. 2. Prunee. Flowers regular. Style almost terminal. Ovules 2, suspended, 
Radicle superior. 
Puusus.—Calyx 6-lobed. Petals 5, usually conspicuous. Drupe with a bony putamen, 
straight. à 
Pyexum.—Calyx 5—15.toothed. Petals 5—10, minute or none. Drupe often trans- 
veorsely didymous, coriaceous. 
* * Ovary inferior. Fruit an apple or a 1—5-pyrenous drupe. 
Trib. 3. Pomee.*—Ovary-cella 1—5, with 2 ovules in each cell. Leaves simple to 
lobed and pinnate. Flowers regular. 
Pius —Calyx-limb deciduous or persistent. Ovary and apple 2—5-coelled, the endo- 
carp often cartilaginous. Loaf-shedding trees or shrubs. 
» Exronorrxya.—Calyx-limb persistent. Ovary and berry 1—6-celled, the endocarp 
and sopta thin. Evergreen trees. EY: - 
B. Carpels usually numerous, rarely few, connate or more usually distinct 


and inserted on a torus or enclosed in the calyx-tube. Fruit-carpels 


i indehiscent, or rarely dehiscent (in Spireae, ete.) 
—* * Carpels distinct, within the persistent calya-tube, which forms a 
as compound spuriously inferior fruit. 


if Trib 4. Rosacew—Calyx without bractlets. Petals usually 5. Carpels many, 
| l-ovuled. Achones dry, enclosed in the fleshy calyx-tubo. 
Rosa,—Shrubs, often prickly, with unpaired pinnate leaves and showy flowers. 

* * Carpels distingf, on a conspicuous torus, when ripe forming @ 
- superior compound dry or sappy fruit. 
= ë Jrib. 6. Rubee —Stamens and carpels numerous. Ovules 2, suspended, Calyx 
"without bractlets.—Shrubs or undershrubs, often prickly, with compound, rarely simple, 


- 4 







* Decaisno's treatise on this group has not yot reached mo, 
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Renvs.—Charactérs of tho Tribo. 
| Trib. 6, Potentillee. —Stamens and carpels 4 or more, the latter with n solitary 

- —ovule; style usually ventral, marcescent or caducous. Calyx usually with bractlots, 
Unarmed herbs or undershrubs, with compound or simple leaves. 

Pracama.—Calyx with 5 bractlete. Stamens numerous. Ripe carpols crustaocous, 
seated on a fleshy sappy torus ; stylos ventral, Herbs with 3-foliolate leaves. 
PormwriLLA.—Calyx with 4 or 6 bractlets; torus in fruit dry, rest as in preceding. 

Herbs or undershrubs with variously compound leaves, 


Parinarium, Juss. 
1. P. Susmarranum, Bth. in Fl Nigrit. 334; Miq. Fl. Ind. Bat. 
— 4. 1. 353.—(Plerocarya Sumatrana, W. Jack in "Macol. Cale. Journ, 
© Iv. 165). 
E Han. Burma, Without locality, probably Upper Tenasserim (Gran- 
| dis); frequent in the adjoining provinces of Siam, where the fruit is called 


EU 
Prunus, L. 


| Conspectus of Species. 
| Leaf-shedding trees or shrubs. Flowers appearing before or 
= along with the young foliage. WVernation of leaves conduplicate 
or convolute. s 
Suhg. 1, Amygdalus, V.—(Armeniaca, Juss.) Flowers solitary or clustered. 
| -Drupes densely velvety or tomentose. - 
* ‘Leaves narrow, 2-glandular nt the base; stone wrinkled, .. ...... sesse oeeo P Persica. 
Siudy. 2. Prunus,—F lowers solitary, fascicled or racemose., Drupes glabrous, 
wi * Drupes usually pruinous, Vernation of leaves convolute. 
—— Glabrous; flowers rather small, usually by threes; petals } in. long; calyx-tube 1—14 
‘Ein. long, lobes usually somewhat longer,. enn nr nn nn nn d MINNA. 





- Almost glabrous; flowers rather large, by 2 or 3 from bracted buds; petals nearly $- * 
— in long; calyx-tube 3} lin. long, the lobes nearly as long; ^. . hes Puddum, * | 
J * * Drupes smooth, not pruinous, Vernation of leaves condupticate. (Coren, mi sí 
Jj Juss). d ie 






 * * Evergreen trees. Flowers racemose. (Pygeopsis). 
ME iu. lateral nerves very faint or almost obsclata, akote DOMAAT 
Jrupes § in. long ; lateral nerves thin but prominent, anustemosing along tho margins, — 
* . P, Javaiies. - 
*Lo P. Pensica, Brand. For. Fl. 191. (Persica vulgaris, Min. Dict, 
o. 1; DC. Prod. IL 531; Spach Suit. t. 5; Boiss. Fl. Orient. IL 640; 
Zim | Persica, Is. sp. pl. 677; Heyne Arzney Gew. IV. t. 38; Bob. C. 
E 6; Journ. Hort. Soc. Lond. ITI. t. 393; Houtte Fri i 
1969. XIII. t. 1299. 1300 and 1319; Roxb. Fl. Ind. IL. 500). me 
i €. cultivated in Ava, as for example in the Kl p 
about Bh: prone Mns quoe UT d E 
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HaB. Ava, Khakhyen Hills (J. Anderson).—Fl. ‘Nov. 

NB. There is a leaf-specimen of another Prunus the Khakhyen | 
hills in H'BC. which differs from P. pseudo-cerasus, Lal., only very slightly ~ 
in the smaller size and in the serrature of its leaves. 

3. P. Peppum, Roxb. ap. Voigt Cat. Hort. Cale. os ( Cerasus 
Puddum, Wall. Pl. As. rar. II. t. 146; DC. Prod. II. 537 ; P. sylvatica, 
Hoxb, Fl. Inde IT. 501). 

Han. Ava, Khakyen Hills. 

4. P. MamranBANICA, Kurz in And. Rep. ed. 2. 37. (oras Marta- 
banica, Wall. Cat. 4902). -. 

Has. Rather frequent in the tropical forests of tho Andamans ; 
Tonasserim.—Fr. May. — 

Pygeum, G:ertn. 
Conspectus of Species. * 
9 Ovary tawny villous M 
y tawny vi ; 2 
Leaves beneath more or less tawny villous, s....ses ceeoooco seve coceeee P. arboreum, 
* * Overy glabrous or sparingly hirsute, 
Glabrous; nerves and veins conspicuous and deeply immersed so as to render the sur- 
face of the leaves almost wrinkled, DOCE SOR ATE X OY PENA NOE coves P. dcininatunt. 
Young branchlets, oa and nerves "beneath — nerves and veins thin, littla 
WIL DIO. a dew onos (9 evaed ness erres ereo dss du JUS. 
i EE. ARBOREUM, Endl. Gen. nk 12 50 i in part. (P. parviftrorum, 
T. and B. in Nat. Tydsch. Neerl. Ind. II. 309; Miq. Fl. Ind. Bat. I/1, 361 ; 
Polydontia arboreg, Bl. Bydr. 1105 in part). 

Han. Tenasserim (Helfer 2053); Taipo mountains, at 4000 feet 

elevation (Dr. Brandis). 


$2. P.acuwiNATUM, Colebr. in Trans. Linn. Soc. XII. 360. t. 18, non 
"Wight Icon. ; Miq. Fl. Ind. Bat, 1/1. 162). 
Han. Chittagong (Hf. and T. Th.). 
-3. P. rERSIMILE, Kurz in Journ. As. Soc. Beng. 1872, 306. 
Han. Tenasserim (Helfer 2056). 
Allied to P. latifolium ; general appearance exactly that of P. Lam- 


— Mid. 
| The genus Pygeum is so closely allied to the section Pygeopsis of 








(am deed, Pygeum and Pygeopsis, combined, stand pretty much in the same - 
relation to Prunus as Jriobo(rya does to Pirus. | 


7^" Pirus, L. 

ee A Conspectus af Species. 

CU rw. ie Fivers usually by pairs from the axis of the leaves, or spuriously racemore — 
| the non-developement of young foliage, Ovary-colls many-ovuled, E. 
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Young parts, pedicels, and calyx densely white-woolly ; potals an inch long ; fruits pear- 
shaped, 1—1} in. long, crowned by the calyx-limb, — acanta seteosevess Inilica, . 
* * Flowers corymbose or panicled at the end of the branchlets or im the axils of 
the upper leaves, — Ovarg-cells 2-ovuled. 


Flowers corymbose, on slender pedicels 1—2 in. long; fruits globose, the size of a 
Qu hee et ehh wens wee REEL UNS UE SETETTT sect sly De Paihia: 
Flowers panicled, very shortly and stoutly podicelled ; fruits as in preceding, 
. e. granulosa. 
1. P. Ixprca, Roxb. Fl. Ind. IT. 511 ; Wall. Pl. As. rar. II. t. 173. 
(Cydonia — Spach Hist. nat. veg. II. 158; Wenzig in Linnwa 1574. 
»12). 
Han, Ava. Taong dong (Wall). ; Ponsee, Khakhyen Hills (J. Ander- 
son).—Fl. March SFE" Se pt. 
2. P. Pasuta, Don. Fl. Nep. 236 ; Wenzig in Linn. 1874. 48. CE T 
variolosa, Wall. Cat. 680 ; G. Don. Dichdan. Pl. IL 622). 
Han. Ava, Khakhyen Hills, east of Bhamo (J. Anderson).—Fl. 
March ; Fr. Aug. = 
3. P. Grasvrosa, Bertol. in. Mem. d'Accad. d. se. d. istit. d. Bolog- 
na Ser. 2. IV. 10. t. 3. sub nom, P. granulata.—(P. Karensium, Kurz in 
Journ. As. Soc. Beng. 1872. 306). 
Han. Not unfrequent in the drier hill-forests, especially the stunted 
ones, of the Martaban Hills, east of Tounghoo, at about 7000 feet elevation. 
— Fr. March. Apr. * 



























T» j Eriobotrya, Lal. © 
| (Photinia, Ldl.) 
Conspectus of Species. 
x Leaves entire. -— 
Calyx and panicle puberulous ; berries the size of m poa, ssessses vs e De integrifolte. l 
L Quite glabrous ; fruit an apple of the size of a bullet, macroearpa, * 
NEST Ux x "Leaves  courscly crenste, af lonat towards (ho apex’: inflorescence rusty ae 
. or tawny woolly-tomentose, Id 
; calyx about n line long,.... eee ntn ore sr., HIDE >= * 
| olly-tomentose beneath ; calyx 4—4 lin. long, eee eee ee vovv ved. Jap be 
EU 1 E. irEGRIFOLIA (Photinia integrifolia, Lal. in Trans. Kinn, See E 
Ex. 103; Bot. Reg. t. 1956; DC. Prod. II. 631; Wenzig in Linn. 
"m Eu Photinia Notoniana, WA. Prod. I. 302; Wight Icon. t 991 a 
Er "Spicil Neilgh. t. 64, Illustr. Ind. pl. t. 86; Ben. i sg s E T 
eng nifi falia gua Bot. Heg. t. 1956). 
—— Har 
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d 


Han. Rare in the tropical forests on the Kambala toung of the Pegu < 
Yomah, at about 2000 feet elevation.—Fr. March, Apr. | < 
The fruits look more like apples, but the tree is evergreen. The » 
very same tree occurs also in the outer hills of the Sikkim Himalaya. 


3. E. pusa (Photinia dubia, Lindl. in Trans. Linn. Soc, XIIF. 104. 
t. 10; DC. Brod. II. 631 ; Wenzig in Linn. 1874. 94; Mespilus Bengalen- ks 
sis, Roxb. FL tnd. II. 010; Photinia Bengatlensis, Wall. ap. Voigt Hort. ez 
Cale. 198 excl. syn. Ldl.). E! 

Has. Frequent in the damp hill-forests of the Martaban Hills, east 
of Tounghoo, at 6000 to 7000 feet elevation ; Ava Hills; east of Bhamo æ 
(J. Anderson) ; Chittagong (Roxb.).—Fl. March. 

"4. E. JarowNica, Lindl. in Trans. Linn. SÆ" XIII. 103 ; WA. 

" Prod. I. 302; Wight Icon. t. 226; Sieb. and Zuce. Fl. Jap. I. 182. t. 97; 
Wenzig in Linn. 1874. 97.—(Mespilus Japonica 'Thbg. FI. Jap. 205 ; 
Vent. Jard. Malm. I. t. 19; Dot. Heg. t. 365; Roxb. Fl. Ind. II. 510). 

Han. The ‘loquat’ is but rarely cultivated in the larger towns of 
Pegu, such as Rangoon. 


Rosa, L. 
Conspectus of Species. 


Sect, 1, Systylæ. Styles connate into a column. Flowers in corymba. 
Flowers small, pink; calyx glabrous or pubescent, the lobes short and entire; leaflets 
small pubescent beneath ; stipules pinnatifid, ........ sess mieltirtora. 
Flowers large, white; calyx glandular-tomentose, one or more of the lobes usually 
lobed ; leaflota glabrous; stipules entire, ...... ecce eoo soot one A. moschata. 
Sect. 2, Bleuterostyla.—Sty les all free. 
* Culyx-throat pervious and not closed by the disk. : 
fe Flowers large, usually corymbose; calyx glabrous or sparingly glandular ; leaflets á 
glabrous, glaucous beneath ; carpels about 40 to 50, ssesssssoosesises n HS Lnaion. j 
As preceding, but leaves solitary ; carpels abont 16, csc... sees eee enn Re erinancena. = 
| Leaflets small ; flowers solitary ; calyx-tube and the globular fruits densely echinate, 
f * tt, microphytle. 
* | © © Calyx-throat completely closed by the —— £ ie. Tum 
Lh Calyx, younger branchl the globular fruits dense men ; flowers w 
5 E > NN r z . JG. involucrata. 
Leaflets wrinkled, opaque; calyx and peduncles hispid, . · eee ee eene Ale PUdiginonm, " 
1. R. rwvonvcnaTa, Roxb. ap. Lindl. Monogr. Hos. 8; Roxb. Fl. eT 
Ind. II. 513 ; DC. Prod. II. £02 ; Bot. Reg. t. 739; Wight Icon. t. 284. , 00 
- Ha». Ava, Irrawaddi plains from Mandalay northwards, in savan- 
inhs,—Fl. Jan. Febr. - 
NB. Several species of roses (especially R. Indica and R, damascena) —— 
plant à and khyoungs chiefly, in almost every one of the larger — 
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C 

1 s Rubus, L. 

* Conspectus of Species. " 
| © Corpels few, only 3—6. Leaves simple. 


P'etioles very short ; flowers in large terminal panicles, eee eee cous R. pyrifolius, 
i * * Carpels numerous, forming a sort of sappy berry. 
ie x Leaves entire or lobed. f 
k + All softer parts and the underside of the lobed leaves covered 
with a dense tomentum usually intermixed with longer 


F hairs. Onlyx-lobes entire, ^ 
^ T fati and stipules entire or subulate-toothed, sometimes very deeply so and in7this case the 
. PODER alor, Mte IY P Ur EP we ware E R. rugoxus, 
| JBracts and stipules pisna/gly cut, the — long, thin, and often filiform, ..2t, Moluccanus. 
^ + + All parts, except the inflorescence, without tomentum, rather 


glabrous or pubescent, 
Calyx-lobes pectinate-toothed, ... vets unre enhn hh cee nnn R feror, 
x x Leaves digitately 3—5-foliolate. 
— almost terete ; leafleta green, shortly puberulous ; stipules and bracts linear, entire, 
shortly glandular-pubescent ; flowers white, sssssssssssssrsa vecvoeeedi, pentagonms, . 
Branchlets terete; leaflots glabrous or pubescent; stipules and bracts usually cut into 
1—2 linear segments, glabrous or only very sparingly and shortly glandular- 
hairy ; flowers red, 5.42. sses enn eese een cere n no ds alpestris, 
x x x Leaves pinnately 3-foliolate or unpaired-pinnate. 
O Fruits tomentose. 
Leaves unpaired pinnate, the leaflets beneath white or yellowish tomentose; flowers 
EEUU ars bee AN weeks ve cb voce tebe us ce sevens ctnenycestipenedte MONONP NE 


E. 


L 


i 





l 





a 

O O Fruits glabrous. uu 

- Leaves pinnately 3-foliolate, the leaflets white or yellowish tomentose beneath ; petals — "d 

white, RR * eee 9*9 ee ee 9*9? ee * * W^ 9** a **9*9* *t* ) E eee *^^»" """"^".- (oo JUS flavus, j 
a sons uniformly green; petals white, ...... ree il 


Cm 1. R. ryzrroLrvs, Sm. Icon. Ined. fase, IIT. 61; DC. Prod. 
us 667 ; Miq. Fl. Ind. Bat 1/1. 384. (R. hexagynus, Roxb. Fl. Ind. II. 010; | 7 


— 


REER rt Mi TF 1 
Y L^ « " d 


LAS 
E v 
f 


Ere I. 299 ; R. Indicus, Lesch. in DC. Prod. II. 565). 
Has. Hills of Ava.—Fl. March. 
E. More e orm: pt 707 ; DC. Prod. TI. 566 ; jam PE 
^i | an a. — — days beneath clothed wah a short to 
int with a few longer hairs only, the basal lobes usually di 
gut and at the same time densely tawny and a] presse Y 
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? Var. y. ABNORMALIS, stems covered with spreading tawny hairs ; 
leaves of var. a. ; calyx shortly and densely greyish or whitish tomentose 
without afy admixture of longer hairs, the lobes acute or almost blunt. 


Han. Var, a., often passing into 8., frequent on the Martaban Hills, 
as well in the drier hill-forests as in hill-toungyas and deserted cultivated 
lands, from 2500 to 7000 feet elevation ; var. y. Burma probably Ava 
(Griff. 2147).—Fl. Febr. March. 

3. H.rEknox, Wall. Cat. 724: Focke in Abhandl. Nat. Ver. Bremen 
IV. 196. (2. Moluccanus, Roxb. Fl. Ind. II. 518 et ejusd. Icon. MS. IX. 
t. 32. f. 1853). 

Has. Burma, probably Ava (Griff. 2145). - 

4. R. rENTAGONUS, Wall. Cat. 731; Focke inde. Nat. Ver. Brem. 
IV. 192). 

Has. Not uncommon in the damp hill-Forests along hill-streams, on 
the Nattoungz mountain, east of Tounghoo, at 6000—7000 feet eleva- 
tion.— Fl. March. 

I formerly combined Æ. alpestris and this species, but Mr. O. Kuntze 
of Leipzic, who revised the species of Rubus in HBCU., has pointed out to 
me the differences between the two. 

5. NK. rasrOCARPUS, Sm. iu Rees, Cycl. XXX. ; DC. Prod. II. 558; 
WA. Prod. I. 699 ; Wight Icon. t. 232. (A. albescens and R. racemosus, 
Roxb. Fl. Ind. II. 519; R. Mysorensis, Heyne in Roth Nov. sp. 235 ; DC. 
l. e. 557 ; R. Horsficldii, Miq. Fl. Ind. Bat. I/1. 375. t. 7). 

Haw. Ava, bills east of Bhamo (J. Anderson); Karenee country 
(O'Riley). 

' 6 R. Faves, Ham. ap. Don. Prod. Nep. 234 ; DC. Prod. II. 559. 
—(R. Gowreephul, Roxb. Fl. Ind. II. 517; WA. Prod. I. 298; Wight 
Icon. t. 281). . 

Han. Hills of Ava, Taong dong (Wall.) ; Kakhyen Hills (J. Ander- 
son); Martaban Hills, east of Tounghoo (Rev. F. Mason).—Fl Febr. 
March. 

7. R. nosrroLIUS, Sm. Icon. in ed. III. 60. t. 60; DC. Prod. IL. 
556 ; Miq. Fl. Ind. Bat* I/1. 375 ; Bot. Mag. t. 1754 c. fl. plen.; Hook. 
Icon. Pl. t. 349; Lodd. Bot. Cab. t. 155; Bth. Fl. Austr. II. 431. (E. 
ros Roxb. Fl. Ind. II. 519). 

— a, aspen. (.R. asper, Don. Prod. Nep. 234) , stem, branches, and 
petioles more prickly and covered with long stiff blackish gland-hairs ; 
calyx and peduncle tomentose-pubescent, with long spreading gland-bristles ; 


| leaves more or less appressed hairy ; flowers usually in poor corymbs. 


Var. jf. GLABRIUSCULUS, stems, branches, and pefioles glabrous’ oF 
with few short gland-hairs only; peduncles and pedicels usually shortly 
— glandular-pubescent, rarely almost glabrous; calyx glabrous or sprinkled 
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à ~ with few short gland-huirs, velvety-tomentose inside ; leaves more glabrous; 
: flowers much larger, usually solitary on leaf-opposed long pedicels, , 
] Han. Var. a. Rather frequent in the hill-forests of Maftaban, at 
^ 3000—4000 feet elevation, freely springing up in hill-toungyas; var. fg. 
"i Ava Hills, especially those east of Bhamo.—Fl. Apr. 
EP The above two forms are probably better treated as separate species, 
The branches are more or less terete or angular. . 
| Fragaria, L. * 
- 1. F. Ixprca, Andr. Bot. Rep. t. 475 ; Bot. Reg. t. 61; DC. Prod. 
II. 571; WA. Prod. I. 300; Wight Icon. t. 989. (Fragaria Malayana, 
Roxb. Fl. Ind. II. ; Duchesnea fragarioides, Sm. in Trans, Linn. Soc, 
| X. 373 ; Miq. Fl. Ind. Bat. I. 372). | 
? Has. Ava, Bhamo and Tapeng valley (J. Anderson) ; Chittagong, 
: © Comilla (C. B. Clarke).—F1. Fr. Febr. March. 
r * 
Potentilla, L. 
C 1. P. Krertana, WA. Prod. I. 300; Wight Dl. t. S5. (Duchesnea 
r! Sundaica, Mig. Fl. Ind. Bat. I/2. 372. t. 6). 
9 Han. Ava, Khakyen Hills, Ponsee (J. Anderson).—Fl. Fr. March. 5 
1 "V. 
k SAXIFRAGE.E. 
i Conspectus of Genera. | s 
Trib. 1, Surifrages.—H erba, often scapigerous, Leaves alternate. Stipules nono. "t 
—— Flowers 5-merous, Ovary 1—3-celled. z a 
— —Asrrmar.—l'etala 6 or none. Stamens 8 or 10, Carpels nearly free, Herbs with 
3 ] ternutisoct lenves. Flowers panicled. ji dh — 
E Trib, 2, Hydrangee.—Trees or shrubs. Leaves opposite, Stipules none. Petala DENS. 
4 - Often valvate, Stamens usually epigynous, Ovary usually 3—35- celled. > E. 
te- ‘Dicenoa.—Petals 6 or 6, valvate. Styles 3—5, club.shaped. Fruita berry. » 
C rib. 8. Escationicw.—Troea or shrubs, Loaves alternate. Stipules nono, Sta. 
. mens usually as many as petals. : | 





O Trta — Ovary half-superior, 2-celled. Style separablo into two. Capsule super 


O8MA.—Ovary inferior, l-celled. Style simple. Fruit a 1-secded berry, 
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CRASSULACE.E, 


Conspectus of Genera, 
Bnyormyrrfu. —Calyx large, inflated, shortly 4-cleft, è 
Karaxcnos.—Calyx 4-parted. 





Bryophyllum, Salisb, y 

Lp: PINNATUM (Kalanchoe pinnata, Pers. Ench. T. 446 ; Miq. FI. Y 
Ind. Bat. I/1. 728; B. calycinum, Salisb. Parad. Lond. t. 3: DC. Prod. ] 
III. 396; WA. Prod. I. 360 ; Wight. Ill. Ind. Bot. Suppl. 55. t. 31; Bot. i 


Mag. t. 1409 ; Cotyledon pinnata, Lam. Encycl. Meth. TI. I41 (1786) ; 
Cotyledon rhizophylla, Roxb. Fl. Ind. II. 4506; Colydedon calycina, Roth 


Nov. sp. 217). ° i 
i Han. Frequent in rubbishy or waste places, ruiziestc., chiefly around 
villages, all over Burma and the adjacent provinces. Fl. Jan. Febr. 
Kalanchoe, Adans. 
Conspectus of Species. 
x Panicles glandular-puberulons, 1 
A Leaves pinnatifid, tho lobes flattened, lobed or cut, ...... 22222225» eers Æ laciniata. 5 
x x Panicles quite glabrous. 
Leaves simple or pinnately 3-foliolate, erenate, «eie eese eee enn de aculifiora. 
Loaves pedately 3-pinnatisect, the segments almost terete, sulcate, ...... R. teretifolia. 
1. K. pacrsrara, DC. Pl.” grass. t. 100 and Prod. III. 395; WA. 
Prod. I. 360; Wight Icon. t. 1158.—(Cotyledon laciniata, L. sp. pl. 615; 
Roxb. FI. Ind. II. 456). 
Han, Ava, Irrawaddi valley (J. Anderson). 
2. K. AcuTIFLORA, Haw. Syn. 109 ; Bot. Rep. t. 560; Miq. FL Ind. 
Bat. I. 728. (A. varians, Wall. Pl. As. Soc. rar. II. 53. t. 167 sub. nom. 
K. subamplectens, non Haw.; Hf? and Thoms. in Linn. Proceed. II. 91, quodd 
specim, Birmanica). 3 | > 
i Han. Not unfrequent in uncultivated places along the Irrawaddi in Eu 
Ava.—Fl. Jan. : 
8. K. rERETIFOLIA, Haw. in Wall. Pl. As. rar. II. 53. t. 166 ; Hf. A 
and Th. in Linn. Proc. II. 91. 
Was. Pegu, near, Rangoon ? (teste Wallich); Ava, Taong dong 
(Wall.).—Fl. Jan. | 
DROSERACE.E. 1 
Conspectus of Genera. he 


Dnosens.—Stamens 4—8. Styles 2—6, simple, 2.parted, or many-cleft. Ovary 1- 
celled. Glandular-pilose herbs, scapiferous or not. | MS 
ALDROVANDA.—BStamens 6. Styles 6, filiform. Ovary l-celled. Glabrous, floating = 
















herbs with whorled leaves. S —* 
Drosera, L. l Ez 
~ Na . Conspectus of Species. + CÓ wi 
— x Leaves radical or nearly so, rosulate. Scapes leafless. | 7 
ayos obovate-spathulate ; flowers white or palo roso,  ssssesereeee es D. Burmanni. 
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x x Lonves scattered. Scapes leafy, 
Leaves linear ; flowers purple, reistas eee strt atha ^ (A Indica, 
Leaves poltate, half-orbicular —— flowers White, — VE D. peltata. 


l. D. Bunwasxsxr, Vhl. Symb. III. 50; Wight Ill. t. 20, excl. stigma ; 
Wight Icon. t. 914; Planch. in Ann. d. se. nat. ser. 3. IX. 190; Hf. and 
Th. in Linn. Proc. II. 82. 

Han». Chittagong (Hf. and Th. ); very rare in grass-lands i in the 
eng-forests of the Prome district.—Fl. March. 

2. D. Isprea, L. Fl. Zeyl. 51; Wight IL t. 20; Planch. in Ann. d. 
ge. nat. 3 ser. IX. 204; Hf. and Th. in Linn. Proc. II. $2. 

Has. Not anifrequent in wet short-grassed pastures and swamps of 
of the diluvial landg.gt Southern Pegu, chiefly about Rangoon, etc. ; Tenas- 
serim, Tavoy (Wall).—Fl. Aug.—Decemb. 

3. D. PELTATA, Sm. Exot. Bot. I. 79. t. 41; Planch. in Ann. d. ac. 
nat. 3 ser. IX. 296; DC. Prod. I. 319; Bth. Fl. Austr. Il. 465; WA. 
Prod. I. 34; Wight Ilust. t. 20.—( D. — Ham. in DC. Prod. I. 319 ; 
Hook. Icon. t. 54; Planch. in Ann. d. sc. nat. 3 ser. IX. 296 ; Hf. and Th. 
in Linn. Proc. II. 82 ; D. Lobbiana, 'Turcz. in Bull. d. Nat. Mose, 1854. 343). 
Han. Not unfrequent on laterite grounds in the hill-eng-forests, from 
— Martaban down to Upper Tenasserim, at 1300 to 3000 feet elevation ; also . 

in boggy places on the top of the Nattoung, east of Tounghoo, at about 

7100 feet elevation.—Fr. March Ap. 


ITA MAM ELI DEA, 
| Conspectus of Genera. L1 
| JBeexraxp1A.—Flowersinhends, polygamous. Petals of malo flowers linear. Filaments ^" 
| elongate. Evergreen trees, the stipules large, deciduous, ⸗ 

| = Atrrxo1a.—Flowers in l-bracted heads, unisexual. Stamens in male flowers head- 

^" like clustered. Potala none.  Loaf.shedding trees, Stipules small. 

n. Bucklandia, R.Br. 

7 X B rorvixea, R.Br. in Wall. Cat. 7414 ; Griff. in Asiat. Research. 
“XIX. 94. t. 13 and 14; Miq. Fl. Ind. Bat. IJL. 836. —(Liquidambar tricus- — 
Cpe Lr oa op atc aie 
t B. Frequent in the damp hill and the stunted forests of the Mars 
^ ES Hills, east of Tounghoo, at 4000 to 7200 feet elevation.—Fl. Mun 


ER Altingia, Noronh. 
2 — 4 A. EXCELSA, Noronh. Verh. Bat. Genoptsch. V. 1-20. (Ligu 
| r Altingia, Bl. Fl. Jav. Balsamifl. 8. t. 1—2 ; Miq. Ind. Bat. 1/1. 
Rei vickia cerasifolia, Griff. in Axiat. Research. XIX. 98. t. 15—16). — 
| io. $ LAmh Khakyen Hills, east of Bhamo (J. lerson i — 
REUS, (e slong the Nente-yohe choung) quite sbundant (Ci 
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A Hu the Helicidse collected during the Erpedition into the Dufla 
Hills, Assam.— By Major H. H. Govwrn-Ausrux, F R. G. S., 
F. Z. S. e, Deputy Superintendent Topographical Survey of India. 


This list contains nearly all the species of Helicide that were obtained 
during the Expedition of 1874—75. 

There aré still a few that have not yet been determined : they will be 
worked out and those of them that prove to be new described by Mr. G. 
Nevill, from the series presented by me to the Indian Museum. 

I was in hopes that Mr. Nevill would have been able to join me in 
completing the list ; but his many other duties and late ynavoidable absence 
from Caleutta have prevented this, and as the plate * appear now, I am 
compelled to give it thus incomplete. ; 





Hetrx LUBRICA, Bs.? Plate VIII, Fig. 9. 


Until I had examined the animal I should have supposed it to possess 
the usual truncate glandular form at the extremity of the foot. It shews 
how carefully we should examine the living animals before grouping these 
very similar forms of Helicide, and how much has to be done in this direc- 
tion. I give a description and drawing of this species. 

Animal—fore part of foot and head, as well as the tentacles, dark slate, 
extremity of foot pointed (no gland visible), pale grey, edged light fleshy, 
sole of foot dark orange, — very slightly reflected in front, with no 
tongue-shaped process,—it is, in fact, very similar to that of Fifrina, 

Length, 2:0", tentagles 05". Shell-major diam. 0:95” 

HA».—Shengorh Peak, 7000 ft. 


HELIS (NANINA) BILINEATA, n. sp., Plate VIII, Fig. 8. 


Shell globose, very thin, transparent, greenish yellow. Whorls 5, spire 
conoid, ‘The living shell appears mottled on the upper surface with black 


and white from the body of the animal shining through its thin and trans- | 


walls. 
a -to foot pale ochraceous ; tentacles black, the black extending 
on to the neck as two very conspicuous ‘well-defined pacellel lines ; the upper 
part of the foot has also two parallel black lines. From the right anterior — 
E margin a long tongue-like process is given off, which reaches, when fully — 
| extended, up to the apex of the shell, as in the large form, Nanina docui 
|». Hax.—Tanir Lampa ridge, 4000 ft. Very abundant in the forest - 
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E. HELIX (NANINA) GLOBOSA, n. Sp. 

is Shell very globose, thin and glassy, pale ochre, whorls 4, the last large 

— — and expanded below. Aperture broadly lunate. Apex rounded. * 

a Alt. 0°28", major diam. 0-40", e 
lr Animal, dark grey, becoming pale fleshy on extremity of foot, which TOM" 
is broad behind, with the lobe over the gland much hooked. Tentacles 

- -. rather thick at base. Length 1:2", tentacles 072". : 

E Has.—Summit of Toruputu Peak. 

j This shell is of the form of H. salius, but is much larger; and the ^4 
— — animal differs considerably. > E 
S Helix (Rotudg pidua, W. BIE. 


í Both at Shengorh 7000 ft. and at the base of the hills at the Burroi 
gorge, and in the woods skirting the Pichola nulla, far out into the plains, 
a small globose form was found everywhere very abundant. 
piov Alt. 0:28", major diam. 0:50". 
fe Helix (Rotula) climacterica, Bs. 'Torüápütü Peak. 

m Helix remicola, Bs. Burroi Gorge. 
4 Helix (Trochomorpha) aeris, Bs. At low elevations. 
DEC Helix (Plectopylis) macromphalus, Bs. On Shengorh the form is | 
— very small, very dark coloured, and with a tendeney to be hirsute. It does Ld 
hd not differ in other respects, and was found generally distributed. * 
Eer Helix (Nanina) oxytes, Bs. Of the usual typical form. General up 
to 7000 ft. 
Y Helix (Trachea) cestus, Bs. Pichola nulla, in plains of Durrang. 
Helix (Macrochlamys) honesta, Gould. Toruputu Peak, - 











i Helix (Trochomorpha) diplodon, Bs. Outer hills, at low elevations. e 

Y Helix (Trochomorpha) castra, Bs. . Burroj Gorge and banks of ' 

upper Dikrang River. | | qe 

T. E Helix (Plectopylis) plectostoma, Bs.  Pichola nulla and Burro —-— NW 
- Gorge,—common. AE 


i Helix Huttoni, var. tapeina, Bs. Burroi ux a À | | 
—. — — Helia (Nanina) bascauda, Bs. About 3000 Tt. in Dikrang valley,— — 
- . mot common. : TEENS 
pw. , — 
a HxurcanIoN ovatus, H. BIf. xc 
—. This species, originally described from Darjiling, Sind. ' 
E 1 is new locality so as to be able to add i Ria . mm 
| DN -- 
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HryrrcanroN (HorrrTES) vERnUCOSUS, n. sp., Plate VIII, Fig. 5. 

The shell with animal was placed in spirit, but has been unfortunately 
lost: it was thin and glassy, with about 4 whorls. I, however, made a 
careful drawing of the animal at the time it was taken, and described it 
thus :— 

Animal dull purplish grey; mantle lobes, which can cover the entire 
shell, are very minutely mottled, and have a finely papillate surface, On 
the posterior margin are six blunt and larger wart-like processes, arranged 
3 on the right and 3 on the left side. Posterior part of the foot well 
ribbel diagonaly, in parallel lines ; there is a distinet marginal line to the 
edge of the foot. The mucous gland is larger and the upper lobe well 
pointed. Tentacles moderate. The mantle is divideteHto three lobes, one 
of rectangular outline is on the anterior left margin. ‘The shell when the 
animal is in motion is very slightly exposed. 

Total length 1:25", mantle 0'60”, mantle to extremity of foot 050", 
tentacles 0-20", 

Has.—Under Torúpútú Peak, at 4,600 feet. Found on decaying wood 
during damp weather. 

Among some very excellent drawings of the late Dr. Ferd. Stoliczka is 
one of a /fe/icarion very similar td this in form and in the papillate surface 
of the mantle, only that the papilhe are more generally distributed, and 
the animal is of a dull brown colour. 


HELICARION MINUTUS, n. sp., Plate VIII, Fig. 1. 


Shell ovate, depressed, rather solid, brown with an olive tinge, and 
* with a glazed polished surface. Whorls 3, very rapidly enlarging. Aper- 
: ture oblique, elongately lunular. 

Major diam. 0:22", minor diam. 0°15". . 

Animal pale horny, tentacles and a line from them to the mantle dark 
coloured, with a dark line down the upper surface of the extremity of the foot, 
which last is mottled on the side. The mantle just covers the edge of the shell 
and the right posterior "lobe is moderately developed. The portion of the 
body anterior to the shell is very short in comparison to the posterior part. 

It may be known from .H. sa/ius by its much flatter form. 

The animal of ZZ. selius from a living specimen taken at Mairang in the 
Khasi Hills ia as follows :— 

Pale yellowish, with a Ünge of orange on foot; tentacles pale, short, 
a dusky line on upper surface of the posterior portion of foot. Mantle 
— slightly reflected over the edge of the shell. Jumps abouf actively when 
— handled, Shell (pale green) 0:30". Length of animal 0-6". | 
-— —— I have a form exactly similar from the west Khasi Hills, but none of 
— — the shells are so rich in their coloration. 
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a Hettcarron (Horrrres) rapa, n. sp., Plate VIII, Fig. 4. 
* - Shell similar to that of HZ. Shillongensis. Animal rich ochre, sparsely 
. : mantle and tail: 
7 dappled with grey-black on the mantle an 
Length 3:0", head to mantle 0:50", mantle 1'3", mantle to end of foot 


i 1-0", tentacles 0-38". 

Han.—Banks of Radha Pokri (tank) near Narainpur, Darrang Dis- 
triet,—only one specimen was found. This is a close ally of ZZ. brunnea 
and 77. Shillongensis of the Khasi Hills, but differs in coloration and in 
the markings of the mantle. 


Hexitcanton (HoPLITES) CINEREUS, n. sp., Plate VIII, Fig. 2. 

The shell waeemet described when taken and it has since been mislaid. 
The description of the animal, which is of more importance, I can give. 

Animal, when fully extended, long and narrow, colour dusky grey, man- 
tle with a papilldted surface slightly spotted, the spotting being coarser on 
the body and tail. Tentacles short and blunt, with the oral ones very close 
^ below them. 
A Length 0°75", mantle 0-40". 
Han.—On the Darpang river, foot of the Dafla Hills, under old logs 
EC in the forest. . 


4 Hexicanion (Horrires) Brrr, n. sp., Plate VIII, Fig. 6. 

: Shell dull white, very horny in texture, the apex scarcely developed, 

. outline rounded above. 

M Major diam. 0°30", 

B^ |. Animal grey-brown in colour, the largest measuring as follows :— 

— Mantle to head 0-40" ; mantle 0:80", mantle to extremity” of foot O50", 

" or total length when moving about 1:5", 

= — Haz.—The Borelli Tea Garden near Tezpur, Assam, discovered by Mr. 

| J. Burt, after whom I name it, and who found it abundant on the bark of 
— trees during the rains (July). It is of the true typical form of Hoplites, 

— but in its very rudimentary white, horny shell it is s quite distinct trom any 

~ ef the other species I am acquainted with. 






‘India, buf are hard to discover in the cold weather, and only then under. 
- stones and logs in damp low situations In July I found A. eroceus very 
. ple tiful just aora Teria Ghat, and I observed them, when I va huntin I dor 
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—— "These molluscs are abundant during the rainy season in this part of — 
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1876. ] during the Expedition into the Dafla Hills, Assam. 
Major diameter 0°50", minor diam. 0'25”, 
Animal not seen, | FLA 
Two*lead shells were found in a damp low piece of forest near the 
Dikrang river close under the village of Pachitah, or Camp 7. Y : 
The shell is a peculiar form, the body whorl spreading ont and over-  —— 3 
lapping in front, giving the shell a limpet-like shape. Without a know- 4 
ledge of the animal it is very difficult to say in what genus it should'be placed, < 
but it is probably a Helicarion form. The shell, however, so much resem- x d 
bles Zestace/la that I have placed it temporarily in that group. 





oa 





Priromycus (INCILLARIA) CAMPESTRIS, n. sp, Plate VIII, Fig. 3. 
-No shell. 
3 ; e-— 

Animal pale ochre, with a longitudinal dark stripe on the side of body. 
Tentacles very short, only 0°13”. Total length 1:65". 

Han.—Found on the damp grass early in morning at Kholabari in the 
Darrang District,—only one speeimen seen. 

I must here allude to a similar form of slug which I have recorded in 
my note-book as Piilomycus monticolus, and which I sketched at the time it 
was taken in the hills bordering the Kopili river, North Cachar Hills. Animal 
white, tinged with pale lilac, hgving intensely black spots scattered over 
body, with one longitudinal band of same colour along the side, and one 
central down middle of back; foot white below; tentacles very short, 
brown, the two lower ones wide apart and very short indeed. Extremity 


of foot pointed. Total length one inch. f 
OrEAS NEviLLT, n. sp., Plate VIII, Fig. 12. u$ 
B - Shell tnrreted, very elongate, pale, silky with a green tinge, older speci- —— j 


mens of a pale straw-colour, covered with a thin epidermis, beautifully striate 

under lens,  Whorls 11—12, moderately rounded and very gradually 

diminishing in size to the apex, which is blunt; suture impressed ; aperture 

angular above, outer lip thin. | 

"^ Alt. 0:55", major diam. O'10*. Largest specimens, 0°90", | 

= Han. This very “delicate elongate shell was common on Torupntu 

Peak, but far finer specimens, equal in size to the figure, were obtained 

l on the banks of the Pichola Nulla out in the plains. I am not satisfied  ě — 
with this figure; the whorls being rather too flat and the apex too sharp. n 
-I have named this shell after my friend Mr. G. Nevill, with whom E 

— have now so long been assofiated in the study and collection of Indian land. L x 
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— Achatina (Glessula) hebes. AUS 
—. Glessula crassilabris, Bs. Shengorh and Torúpútú. 3 





E Jp Glessula illustris, G.-Austen. "lorápütü Peak. Found at the same R 
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|^ 316 H. H. Godwin-Austen—On the Helicidæ collected [No. 4, 
i Glessula orthoceras, G.-Austen. Splendid specimens of this shell were * 


obtained at Harmutti and in the Burroi Gorge, where it was very common. 
k The largest measure as much as 2:85 in length by 0'5” in major diameter. 
Glessula Cassiaca, Bs. Torúpútú. 


| . GrEessvra Darrarwsis, n. sp, Plate VIII, Fig. 10. 
hi Shell elongately turreted, thick, obliquely striate, covered with a thick 
olive-green epidermis with a few dark streaks. Spire turreted, slightly 
* convex jn outline, apex blunt; whorls 11, rather flat, specimens with » 
apex preserved shewing erosion of the surface. Suture well marked. 
Aperture oblique, suboval, pale grey. — Peristome acute, columellar margin 
| slightly curved and but little thickened. 
y Alt. 1-0", major diam. 0-41", alt. ap. 0:42". 
Has.—Shengorh Peak, rather abundant. This shell would appear to 
: have a close connection with G. erosa, H. BI£., from Darjiling, but its much 
longer form, greater number of whorls, and the different colour of its 
* epidermis (which is uniform throughout), at once distinguish it. As in 
G. crosa the position of former apertures is distinctly indicated on the whorls, 
4r e 
Bunimcs MASONI, n. sp. =a 
Shell sinistral, acuminately oblong, thick, side of spire rather flat, 3 
|^ whorls 7, smooth and shiny, under lens finely and spirally striate, colour sea- 
—— green, intenser below the keel, paling towards the apex, the columella dark 
© purple, a narrow fillet of same colour borders the suture closely below, 
—. Commencing at the upper and outer angle of the aperture. Aperture oval, d 
— — angular above, lip slightly reflected. The last whorl slightly keeled. | 7 
C | — Alt. 1:2", major diam, 075 
v — Haw. Dihiri Parbat, 2000 feet. Only two specimens were found. 
al This handsome Bulimus is very similar in form to B. Sylhetious, Reeve, 
y, “but this latter shell is smaller, exhibits no trace of spiral striation, has its 
‘surface more polished, while the columellar margin, and outer lip is pure 
-— "white; and in dozens I have collected no trace of a band is ever seen. In _ 
© colour too B. Sytheticus differs from the new form in being lemon “yellow willis PE 
$y — a greenish tinge on the body whorl. Reeve, I notice, erroncously describes it "Sei 
b: _ in the Conchol. Icon. Bul. 564 as bright yellow, and makes a — lunder 
Be bout its habitat, which is given as “ Sylhet, Eastern yah,” Sylhet | 
be ing a district south of the Khasi Hills in the plains of L ower Bengal, — — 
— The SH; th e ttl d is the southern slopes of the “Khas ant 
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Bulimus gracilis, Hutton, — 
Bulimus Nilagiricus, Pfr. var. The form is more elongate than — 
I have from the Khasi Hills. It is always very local in its distribution, — 

i Found under Torápütüá Peak at 3000 feet. E 
Alt. 0°66". 5 N 
One of the forms so curiously like those of Southern. India that crop 

up in this * province now and then, Cyclophorus niPicola being another 
so like is it to C. Buirdii. 
Bulimus (Harpalus) Khasiacus, G.- Austen. Dikrang valley at 2500 ft. | 
Stroptaxis Theobaldi, Bs. Low down in the Dikrang valley. Similar 
to the Khasi type. I figure the aperture of this shell (pl. viii, fig. 
15) to shew the difference between it and the following 


STREPTAXIS DAFLAENSIS, m. sp. Plate VIII, Fig. 14 

Shell obliquely perforate, flatly ovate, minutely striated, white : spire 
much depressed, suture well marked, apex flattened, in one specimen 
quite flat. Whorls 6}, regular to the 4th, the 5th rapidly descending, the 
last compressed below near the umbilicus so as to form a fold running up to 
a second and shorter fold on the outer margin. Aperture Oblique, sub- 
quadrate, peristome slightly reflected. — Parietal lamella one, strongly 
developed and connected with the parietal callus. The palatal teeth are | 
disposed, 2 on the upper and 2 on the lowers margin, with a single inter- — 
mediate one, which extends further within the nperture than those above 
and below it. ^ 

Major diam. 0:32", minor diam. 0°21”, alt. 0:15". AX 

Han.—Near Tanir Peak, Dafla Hills, 4000 ft. P 

It is a much larger, more lengthened, and flatter shell than S. Theobaldi, d 
and has a greater number of whorls. In the form of the aperture it is — 
similar to that shell, but the parietal lamella is more developed and the $ 
central palatal tooth is not so remote from the peristome but rises close E 
on the margin. The umbilicus also is more open. E 


Ennea stenopylis, Shengorh Peak, not a common shell. E 


ENNEA MILIUM, n. sp., Plate VIII, Fig. 11. 


Shell cylindrical, dull glassy, diaphanous. Spire with flattish sides, very — 
slightly tapering below, suture shallow. Whorls 6, the last 3 smooth, CE ES 

(o apical sub-vertically ribbed, but slightly so. Aperture oval, vertical, last —— s 

» whorl ascending slightly to it. Peristome thickened, a little reflected, a ie 
| Res T a tooth-like thickening on the outer margin, with another single one AT 


E. side. 
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Han.—Shengorh Peak, 7000 ft. <A single specimen only was found 
on tearing off the thick growth of moss covering rocks. 

This very distinct but minute JEnnea bears somewhat the character of 
E. Blanfordiana, but in its minute size and differently formed aperture it is 
separable. It is the smallest species of the genus from this part of India. 


Clausilia ios, Benson, Plate VIII, Fig. 13. . 


Compared with Darjeeling specimens in the Imperial “Museum, Cal. 
cutta, Extending the range considerably to the eastward. 


CanvcHIUM KHASIACUM, m. sp., Plate VIII, A, Fig. 8. 
This form, which,lias not been noted before, occurs very abundantly in 
the Khasi Hills, particularly in the large wood near the village of Nongba 
on the Jaintia side. I obtained specimens of it on Shengorh Peak which 


are rather larger than those from the above quarter. It is quite distinct 


from ©. Indicum, Bs. and may be thus known from it :— 
—— Beautifully minutely and regularly costulate throughout under lens. 
Whorls 6, more rounded, apex more acute; the aperture circular and larger, 
peristome Continuous forming a callus on the antepenultimate whorl, and 
the columellar tooth stronger. Alt. 0-09%, 

I also give a drawing of C. Indicum (pl. viii. A, figs. 7a, b), which 
I do not think has been before figured ; the shell fig. 7 is like C. Boysianum, 


but the three shells here depicted were all found at Mussoorie, and 


C. .Boysianum was originally obtained on the banks of the river Jumna 


» near Agra. 





EXPLANATION OF PLATE VIIL 


Fig. 1. .Heicarion minutus, n. sp. 
pm 2 — — (Hoplites) cinereus, n. sp. 
; 3. Philomycus (Incillaria) campestris, n. sp. 








4. Helicarion ( Hoplites) radha, n. sp. n 
— oe — vwerrwcosus, n, 8p. . 





7. Testarella ? Dikrangensis, n. 8p. 
8. Helix (Nanina) bilineata, n. spa nat, size. 


^^ 


"n — 


eta’. 


p 9". Helix lubrica ? Bonson. | * 
» 10. Glessula Daffaensis, n. sp. ESAMI 
p ll, Ennea milium, n. sp. . —— A a 

Am i " — v. Spe 24 
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XVIII.—0On the Physical Explanation of the Inequality of the two Semi- 
diurnal Oscillations of Barometric Preasure.—By Hexry F. BLAN- 
FORD, Meteorologist to the Government of India. 

. (Reocived June 22 ;—Read August 2, L&7 6.) , 

. 
There are, perhaps, few phenomena in the domain of terrestrial physics 
which have received more attention than the diurnal variation of baro- 
metrie pressure ; and on the causes and explanation of which, nevertheless, 
there is more diversity of opinion even at the present day. Dove, Sabine, 
Herschell, Espy, Lamont, Kreil, Broun, and martyr others have in turn 


engaged in the discussion of this vexed problem; and, at the present time, 


Mr. Alexander Buchan is publishing an elaborate and most valuable resumé 
of the existing data in the Transactions of the Royal Society of Edinburgh, 
as a preliminary to a renewed investigation. 

The general features of the diurnal variation of pressure are familiar 
enough to every one who has ever observed the rise and fall of the baro- 
meter for a few days in India, and most other tropical countries. From about 
3 or 4 in the morning the pressure increases gradually towards sunrise, then 


more rapidly,—and culminates generally between 9 and 10 a. x. A fall 


then sets in, which becomes rapid during the hottest hours of the day, and 
the pressure reaches its minimum generally between 4 and 5 P. w. The 
pressure then increases till about 10 r. x. ; but in general does not attain 
the same height as at the corresponding morning hour. Lastly, a second 
fall brings it to a second minimum between 3 and 4 a. M5, which, except 


on mountain peaks and at such stations as Simla and Darjiling, is never 


quite so low as the afternoon minimum. * 
Thus, then, the pressure rises and falls twice in the 24 hours, attain- 


ing, in general, its absolute maximum about 9 or 9. 30 a. m., and its absolute 


minimum between 4 and 5 r. M. 


This may be takeneas a general description of the phenomenon as exhi- 


bited in the tropics ; but it presents many striking variations at different 


* I must correct this statemeng, I find, on examining tho ship's observations for 


4 th of J re : N. I * and the 
the month of January recorded inthe Bay of Bengal, between N. Latitude 20° an 

E. C. Light Ship, é e, between 60 and 100 miles from the coast, that the form of the 
diurnal barometric curve affceded by them, in this respect, resembles that of hill 
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places, and at one and the same place at different times of the year. These E 
variations affect the hour at which the pressure attains its maximum and 
minimum values, the absolute amplitude of the oscillations, and lastly, 
their relative amplitude. It is this phenomenon—the variation in the 
relative amplitude of the day and night oseillations—the x physical 
explanation of whith I have now to bring to notice, 

It avas observed by Arago, apparently some years prior Ja 1841, that 
in Europe *the proximity of the sea has the effect of diminishing the 
amplitude of the interval during which the diurnal fall lasts, viz., that 
which occurs between 9 a. s. and 3 P, w.;" and considering the wholes 
phenomenon as made up of a single and double oscillation, it may easily be 
shewn that this intervfff is determined mainly by the relative amplitude of 
these two elements. ‘The latest notice on the subject is given in the follow- 
ing extract from Mr. Buchan's Memoir, a copy of the first part of which, 
(for whieh I am indebted to the author,) has reached "mé only within the 
last week.* In summing up the characteristics of the midday fall of 

- pressure, he says :—“ Whatever be the cause or causes on which the diurnal 
k oscillations oF the barometer depend, the influence of the relative distribu- 
tion of land and water in determining the absolute amount of the oscillation 
in particular localities as well as over eXtended regions, is very great. 
From the facts detailed, (in Mr. Buchan's paper), it will be seen that 
this influence gives a strong local colouring to the results, particularly 
hy along the coasts ; and that the same influence is extensively felt over the 
Channel, the Mediterranean, the Atlantic, and other sheets of water on the 
one hand; and on the other over the inland portions of Great Britain, 
— — Europe, and the other continents; and, further on, he adds :—“ While, as 
d - has been pointed out, numerous illustrations can be adduced, shewing a 
"wá — larger oscillation over the same region with a high temperature and a dry 
T atmosphere than with a low temperature and a moist atmosphere ; the ‘small 
— — summer oscillation on the coasts of the Mediterranean and those of the 
— Atim tie adjoining, is in direct opposition to the idea that any such conclu- > 
sion i is general For over those parts of the Mediterranean and Atlantic, 
cw e temperature is hottest in summer, and the air is driest—so dry, indeed, 
_ that no rain, or next to none, falls; and yet there, the amplitude. of. he 
~ oscillation now contracts to its kun minimum, On the western c coasta o fo 
em Atlantic, from the Bahamas northwards to Newfor th Beni : 
giperatore i is at the annual maximum, but the aires not dry, bind in iber: 
* — with moisture, and the rainfall is generous, But with the sse ve 
diffe nt meteorglogical conditions, there oceurs, equally | as in & th 
Eu topi —* — —— es the summer months in the m 
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oscillation reaches its annual maximum, just at the season when the annual 
minimum occurs near the sea coasts, even although the general characteris- 
tics of the’atmosphere be substantially the same in both cases.” 

I am notat present aware whether Mr. Buchan has been led by these 
observations to any definite conclusions as to the physical cause of the 
variation he, so clearly summarizes in the passages above quoted. In the 
part of his mgmoir which has reached me, all theoretical discussion is 
deferred. But these passages afford such remarkable confirmation of an 
explanation at which I arrived some weeks since, on approaching the subject 
from an entirely different quarter, that I do not think it necessary to 
withhold longer the publication of my view. If Mr. Buchan’s conclusions 
are the same as mine, the facts that I have to bringeforward will serve to 
afford independent confirmation of that view. 





Any person glancing over a series of curves illustrating the diurnal rise 
and fall of the barometer, cannot fail to be struck with the characteristic 
difference of those places with a continental and those with an insular 
climate. The case of the Mediterranean, described by Mr. Buchan, seems 
perhaps to be an exception ; but, as I shall presently shew, it is an exception 
of such a kind as most strongly to confirm the rule. The accompanying 
curves are striking, perhaps extreme, examples of this characteristic differ- 
ence. The first is that of Leh in Ladakh,* situated in the Indus valley 
(the observatory being 11,538 feet nbove the sea), and is for the month of 
September. The climate is characteristically dry, and the summer heat 
excessive, notwithstanding the elevation. The curve for Yarkand and 
Kaslighar still further north and only 4,000 feet above the sea, is of similar — — 

i " character but smaller amplitude.t The second curve figured is that for the y 


X" * This is computed from the hourly observations recordedgluring six days by. - 

Captain E. Trotter, R. E., and of one day by Dr. J. Scully together with six days ^ 
observations by the latter at the hours of 4 and 10 A. »t. and r. M. — 
- With respect to these curves however, sce the final paragraph, page 328, | 
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northern half of square 3 of the North Atlantic, published by the London ; 


Meteorological Office. In the former, the double oscillation has almost 
disappeared, the nocturnal fall of pressure being represented by Mttle more 
thau a halt for some hours between two periods of rising pressure ; and 
nearly the whole fall of the day takes place between 9 a, w. and 5 p. m. 
Tn the case of the Atlantic curve, the day and night oscillations are almost 
exactly alike; the night oscillation being only slightly less than that of the 
day. These characteristic differences are perhaps best expressed by the 
ratio of the constant co-eflieients U^ and U” in Bessel’s interpolation 
formula :— 
æ = M + U’ sin (nð + w) U"simín20-r-w) + Ke. 

since the magnitude ofe” determines the inequality ; and that of U”, though 
variablo under different conditions of climate, is so to a much less extent 
than the former term, and chiefly depends on the latitude. The following 
are the values of U* and U” in English inches, and their ratios, for the mean 
diurnal curves of a few stations (chiefly Asiatic), The ares w w” corre- 
=. sponding thereto are also given. 








Go, * U’ u' o” u' Oro" 

Yarkand (9 months) ‘0348 4° 39% ‘0215 161°659' 1-6): 4 

Leh (September) 0517 343°9' 0254 148°19' 2: :1 

Lucknow (Yeur.) 0265 341° 30" +0355  168?53' 075: 1 
‘Hazaribagh —, (0193 349? 46' 0343  145*45' 056: 1 . 
Calcutta A 0265 341924  -0391 151^7  0:08:1 x 

Bombay ee y 0179 337° 17' -0385 157° 18’ 046: 1 

Batavia = ‘0240 24° 7' 0369 159%37 O65: 1 

 Square3. Atlantic 0055 «854° 51" 0319 159° 26 O17: 1 

i? ^ “As a general rule, the more humid the station and the smaller the 
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range of temperature, the smaller is the value of £^; and hence it has some- 

E ‘times been spoken of as the temperature element of the oscillation ; the 
double oscillation which is superimposed on it, being referred by Dove, | 
ne, and Herschel to the varying tension of water vapour, by Lamont = 

© and Broun to some solar influence other than heat, find by Espy and Kreil 
E .— to the oscillation of pressure produced by heat in an elastic fluid expai 


E pes contracting under the influence of gravity. To me it scems t that. 
_ there can hardly be a doubt that the last explanation is the true ind md | 
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©. * ‘Truc, that is to say, na thus stated in general ífrms, I do not, E 
—— detailed explanation afforded by any of theae authors; and Ta | 
riri SM de explanation of the morning oscillatidn ” = depo Y 
on which the transmission of —— TUE * the lower. to. the; 
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that this has not been generally recognized, I attribute to the fact that the 

consequences of the theory, as d purely physical problem, have never yet 

been tracefl out and verified by such a mass of facts as Mr. Buchan is now 

bringing together. So long as the whole phenomenon is not satisfactorily 

accounted for, some doubt may reasonably attaeh to the explanation offered 

of one only of its elements. | ; 
My own Attention was first drawn to the subject of fhe explanation M 

which I am about to give, by a paper of Mr. F. Chambers in the Philosophi- 

cal Transactions for 1873, in which that gentleman showed as the result of 

an analysis of the diurnal variation of the winds at Bombay, that one 

element of this variation is a double rotation of the wind direction; of such 

a character, that the southerly components attain their maximum value at 

the epoch of the most rapid semi-diurnal rise of pressure, the easterly 

components at the epoch of maximum; the northerly with thé most rapid 

fall, and the westerly with the epoch of minimum. On these facts Mr, 

Chambers based a suggested explanation of the barometric tides, regarding 

them as a phenomenon of static pressure ; and assumed (as now appears, on 

insufficient grounds) that the phenomenon in the northern hemisphere is 

generally of the same type as at Bombay. There was indeed one feature 

in his explanation, which it seems difficult to reconcile with mechanical 

laws ; since he supposed air to flow from both east and west towards a region 

where the pressure has already risen above the mean, and by its accumulation 

to produce a maximum of static pressure. But apart from this, the disco- 

very was an important one ; and, since it clearly shewed that a regular hori- 

zontal transfer of air corresponded to the oscillations of pressure, it held out 

a promise that further steps in the same path might clear up what appeared 

to be anomalous, and possibly lead to a complete explanation of the diurnal 

oscillation. 1 i 
Some time before this paper reached me, the Rev. M. Lafont had 

placed in my hands four years’ traces of a Secchi anemograph, erected on 

St. Xavier's College, Calcutta ; and these having been measured off, tabu- ; 
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: a 
with a greater velocity than the sound wave, and it is probably much less; since the 
action being slow and prolonged, the heat developed by the compression must be in 
part dissipated. To explain the observed phenomenon on this hypothesis, the retar- 
dation must however bo such, thit the unrelieved excess of pressure at the ground 
surface, must bo equal to that generated by from half to three quarters of an hour's 14 
action of the sun. — * d | 
- — "This would require us to assume a much lower average temperature for the higher 7 
strata than results from Pouillet’s calculation, and also that a certain diurnal oscilla- œe 
d ‘fic Y of temperature adfects the atmosphere to a greater height then has been usually , j^ E 
assumed, But this hypothesis is froe from most of the objections to be urged against 
ae ae quoted.— Note added January 20th, 1877. a 
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lated, and reduced, I was interested to find that the diurnal wind variation ^ 
at Caleutti showed the double diurnal oscillation quite as distinctly, and 
relatively even more prominently than that of Bombay. * But onf'important 
difference prevented itself, The north and south elements of the oscillation, 
while agreeing in epoch with those of Bombay, were reversed in direction ; 
‘and, taken together with the latter, showed a tendency to a cyglonic circula 
tion of the atmosphere around the peninsula during falling, pressure, and 
an antieyelonie cireulation with rising pressure. Moreover, the cast and 
west Components agreed almost exactly, in epoch, with the north and south 
components; the result being a movement of air from the north-west with 
falling pressure, and from the south-east with rising pressure. "These facts, 
|- taken in conjunction with the positions of Bombay and Calcutta on opposite 
sides of the peninsula, seemed to point to the differential conditions of land 
i and water as being probably concerned in the phenomenon. Another and not 
important fact connecting the winds with the diurnal oscillation of the 
^ barometer appeared at the same time. When the wind variation was 
analysed by Bessel's method, there appeared an east and west oscillation of 


i considerable. magnitude, corresponding in epoch with the barometric 
i inequality expressed by the first periodical term of the barometric formula. 
~. This was easily distinguished from the oscillation of the sea and land winds, 
5 since the latter are nearly north and south at Calcutta. At Bombay where 


- ‘the sea and land breezes are nearly east and west, such an oscillation would 
he — be undistinguishable, even if it really existed. 

m - "The east and west oscillation of diurnal period indicates an outflow 
rs of air to the eastward during the day time, an inflow from the cast during 
the night; and the former phase of.it evidently corresponds to the hot 
| of the Gangetic plain and Northern India and, indeed, to the day 
of the dry months of the greater part of India. They blow — 
sea from the eastward, only in the western portion of the Dekha 
re Ae. This system of day winds consists of an outflow of air fr n 
eninsular towards the sea on both coasts, the westerly direction, gn : | 
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E ne nest ep in the enquiry was to ascertain what general causo w | 
» to produce this efflux and influx of air; and the obvious S estior 

| that jt must consist in the differential action of the sun's h | 1 
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Wherein p is the density of air at the standard pressure P and RAR > 
temperature To and ec its specific heat at constant volume, cofnpared with 
water as unity. 

If now the same Quantity of heat r be employed in evaporating water 
at temperature 4^ (the whole being consumed as latent heat) and filling the 


è: 
volume of air P with vapour at pressure p’, the total pressure will become 


| — pP To 
P + p’ and 7 = Fs T 


when s is the hypothetical density of water vapour at ¿P and To, and A its 
latent heat at temperature Z. Substituting for ¢ its approximate equivalent 





Sp 
B Be aad | " 
r=Vtp $ m CBRNE Ls. (3) E 
and equatung (2) and (3) and eliminating common factors, 
z mx tc | 
FAO me ig (4) 
5.4 “ 
P = p s Te . eee eeee eee eee eee eee (5) : 
which gives the ratio of the increase of pressure produced by the same quan- x 


tity of heat, employed in the one case simply in heating dry air, and i m E 
the other in charging it with vapour. At a temperature of 80^ Fahr. = 
be: P = 7:36 p ies 
that is to say, when a given quantity of heat is employed in heating dry * wd 
air at the temperature of SO? it raises its pressure more than seven " times —— 
—— as when it simply charges it with vapour without altering the têm- | 
. With lower values of 7'the difference will be still greater.* 

This great difference is no doubt much reduced in nature by the effects 
TA tion ; and while some evaporation is effected on the land surface, there 
Do increase of temperature over the sen: but it may be expected that 
t of this difference will manifest itself in the greater intensity of 
n pressure in the lower strata of the atmosphere on the land as 
d wit wi th the sca, and im fine clear weather as compared with dowdy 
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regard to this latter point, it bas been shewn by Lamont and Kreil's in- 
vestigations, that between clear and cloudy days there is a difference of this 
kind; and that it is manifested, not only in the greater magnitude of the 
diurnal coefficient w’, but also, although to a mch less degree, in that of the 
semidiurnal coefticiept w” ef the barometric formula. Further evidence of 
the same kind is afforded by the values of these coefficients for the several 


». m 





—— . months at Calcutta. | 1 
1 LU u' ' E frs u” 
January, ............ ‘0287 330° 18’ '0415 151° 34’ | 
February, ......... ‘0319 327? 12' ‘0423 146° 48’ " 
March, ......... 5. *09193 929? 27' "04137 146° 44°. 
? DNA es vey «ses os 0p 0361 336° 53’ 0425 146? 38” 
May, .. z 0325 941^ 43” ‘0385 145? 13’ 
Pori xia ess E o's =v 0215 357° 28" :0336 146° 23’ 
July, p 0192 g^ weg. 0396 150° 30° 
F UUs,” .. ‘0218 0° 5’ ‘0372 144° 29’ 
- September, ......... 0232 354? 41' 100 151? 25' 
z October, ............ ‘0234 343? 12’ 0303 160° 59' 
$ November, ......... ‘0200 337° 38° "0399 164? 22' 
— - December, ...... ... 0270 35° 18" 0111 158? 55' 


The driest months in Northern India being March and April, while 
July is the wettest and most cloudy. 

On Espy and Kreil's hypothesis of the cause of the double oscillation, 
there is no apparent reason why the evening maximum, arising from con- 
traction and dynamic pressure, should be geji to the morning maximum ; 
which seems unguestionably due to the increased tension of the lower at- 
in consequence of heating and the introduction of vapour; and 
any inequality will of course appear in the value of w^ or of the coefficients 
or — vf other ferms of odd periodicit y. But the fact established by the anemo- | 
ja meter, that an outflow of air from a heated land area takes place autas = 
hi day time, at once assigns a cause for the greater part of the equality; = _ 

" an alteration of the static pressure. "This is not an overflow in the —— 
regions of the atmosphere, but an outflow of the lower strata® ora ? 
tendency in that direction. It does not, of course, follow that, to produ = 

S roduchion | in the mass of air over a contiment, there should be an actual 
— of the air outwards in all directions. The very small forces in - 
n will be manifested even more in retarding inflowing co 
* ing efflux ; and it is only in very dry and highly hea T i. 
Posi d they produce well marked diurnal vitae — 

towards the sea; winds of elastic —— etos 


EI 





























T-A 


— 
b . 





1876. ] Inequality of the two Semidiurnal Oscillations. aa^ E 
winds of India and Australia, winds which are distinct from convection. 5 
currents, éhough, it may be, coexisting with and accelerating them. The 
relation of these winds*to»the barometric tides is very marked, but it — 


does not seem that the differences of tidal presgure would suffice to generate t 
them, were.there not a movement of the air in the Same direction, arising LL 
from more pfrsistent differences of pressure. They probably also depend N 
much on local ind irregular differences of pressure. P - 
The air thus removed in the.day time from continental areas must —— j 
collect over the nearest areas of evaporation, with the effect of diminishing 
the midday fall of pressure over those tracts; and thus seem to be ex- 3 
plained those apparent anomalies in the magnitude of the midday semi- 
oscillation of the barometer, te which, in the passages quoted from Mr. í — 
Buchan's memoir, he has drawn attention; viz. in thé case of the Medi- — 
terranean area and the Atlantic coast of North America. = v 
The direction in which this movement of the air takes place will of 
course vary with the locality ; but there will always be, on dn average, a 
greater diurnal movement towards east coasts than towards those facing to * 
the west. This may be illustrated by the case.of Caleutta and Bombay, 
and it is more extensively illustrated by the predominant westerly direction 
of the land winds of India, and the cold westerly diurnal winds* that blow 
acposs the high plains (17,000 to 19,000 feet) of the Changehenmo and 
Rupshu in. Western Tibet. The reason is sufficiently obvious. As the 
great semi-diurnal waves of pressure advance from East to West, the local | 
barometric gradient of any place (in so far as it is determined by the 
diurnal oscillation) will be expressed by a tangent to the existing phase of i 
the wave. During the hottest part of the day, viz., from 9 or half-past 9 — — 
to half-past 4 or 5, this gradient (which is the steepest and most prolonged B 
of the four) inclines to the eastward and increases the declivity- towards 
east coasts arising from the excess of pressure over the land. In the oppo- 
site direction, viz., towards west coasts, it goes to diminish that declivity- 
At night the case is reversed. The west to east barometric gradient, from 
10 r. x. to half-past Por 4 4. M. is in the same direction at that tending 
to produce an influx of air from the sea towards the land on west coasts : 
this however is opposed to the land wind of the coast line, which is a true 
convection current and arises from quite different causes ; and although 
traceable in the wind variation at Bombay, it there manifests itself only by - — 
reasing the velocity of*the former. There are moreover independent 
g ds for the influence that this compensating inflow chiefly affects the b 
her strata of the atmosphere, while the day wind is felt sn the lower and € ! 
ore heated strata. At Calcutta the easterly (or negative Westerly) í 
This I state on tho authority of Dr. Cayley who assures me that on the high * 
we — afterncon winds are always from the West, 
Tex an, 49. 
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tendency of the wind at night is very prominently exhibited in the curve of 


- diurnal variation ; but, although of longer duration, it is at no time so in- 





tense as the westerly tendency in the early afternodn hours. 

In like manner may beyexplained the difference of epoch of the corre- 
sponding phases of the semi-diurnal East and West variation at Calcutta and 
Bombay. ‘The gradient of pressure, in so far as it depends dn the semi- 
diurnal oscillation, will of course be to the Wed irith a rising pressure and 
to the East with a falling pressure, and this normal tidal gradient is affected 
by the small difference of amplitude over land and sea, in such manner, that 
its changes will be accelerated as affecting East coasts and retarded as 
affecting West.coasts., Now if we suppose that the acceleration in the one 


ense and the vex rdation in the other amount to an hour or an hour and a 


half, and that the interval between the change in the directipn of the 
gradients, and their effects on«he wind as manifested by the anemometer, 

if an hour and a half, we should roughly reproduce the conditions 
shewn to at Calcutta and Bombay respectively. 

According to this view, the local static pressure of the atmosphere, 
except in so far as it is affected by irregular movements, is shewn by the 
height of the barometer at the hours of minimum pressure, and the difference 
of these expresses the weight of the atmosphere removed and restored by 
the oscillatory movements between land and sea. 

There is much reason to believe that an oscillation of a similar charac- 
ter takes place between low plains and deep valleys on the one hand and 
mountain masses on the other, the air being transferred from the low plains 
and valleys to the bill masses and high plains (suchas those of Tibet) in the 
day time and returned during the night. Thus, it seems to me, are to be 
explained the very great diurnal oscillations of the Leh barometric curve, the 
great amplitude of the midday tide at stations in the Assam valley, and the 
diminished tide at places such as Roorkee and Lahore which lie near the 
hills on the margin of broad plains. Also the stormy afternoon winds of 
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XIX.— Contributions towards the Knowledge of the Fossil Flora in India. 


I. On some Fossil Plants from the Damuda Series in the Raniganj * 


Coalfield, collected by Mn. J. Woon-Mason.—By OTTOKAR 
FErsrMANTEL, M. D., Palwontologist, Geological Survey of 
India. A x 


(Roceived December 1 ;—Read December 6, 1876.) 
(With Plates XV—XXI.) 4 

The present paper is the result of the examination of a fine suite of 
fossil plants which has lately been brought down from Raniganj by Mr. J. — — 
Wood-Mason.* The collections in the museum of the Geological Survey x 
contain it is true also a good many specimens from the same coalfield and 
from all other localities, which on a future oceasion shall all be worked out 
together; but Mr. Wood-Mason's collection "contributes so much to our 
knowledge of this very important flora—containing as it does not only 
some perfectly new forms but also good and better specimens of some of the 
species already found—as to be of sufficient interest to merit separate 
deseription, and this I have undertaken at the special request of Mr. Wood- 
Mason. 

The Raniganj coalfield belongs to that portion of the Indian sedimen- 
tary roeks which constitute the Damuda Series of the survey classification. | 
These together with the overlying Panchet group form the lower portion 1 

of a whole system, which at first was designated the “ Plant-bearing | P 
Series," but which may more appropriately be termed the * Gondwana = 
System," the upper portion of which is formed by the Kach-Jabalpur and 
the Rajmahal group. 

As the Damuda Series contains scarcely anything but plant.remains 


€ 






n! 2o 485 relies of the life that existed during the period of its deposition, of course 

4 every contribution to tle knowledge of that life is of high mportanc k; } 
A For although several papers have been written on this lower Portion 2 
p of the *" Gondwana System,” yet till lately no sufficient evidence as to its * 
aen age has been given. D 







| "We have several excellent papers on the geology of this sories.t Wat, 
— But the. paleontological Papers are ephemeral only and mostly of. Behe 
pine; ‘and the plants described therein were far from sufficient to enable — 
one t to form a proper idea of the horizon. Later on, when the officers of the . 
ological Survey began their field-work, a great many specimen#from the | 
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$ Seon short note on this subject i in Rec. G. S. Ind. IX. 4. 
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Raniganj coalfield, and altogether from the Damudas, were collected ; but a 

until recently they remained unexamined and undescribed, so that all this 

excellent evidence could not be used to contradief the incorrect opinions 

that have prevailed as to the age of the Damudas. 

E I think it necessary first to mention some previous papers on the i 

l paleontology. and geology of the formation under discussion, fo show what 

is the state of our knowledge of the fossils of this series. g 

! The first mention of fossil plants from Ranigan] is to be found in Ad. 

Brongniart's papers, *' Prodrome d'une histoire des végétaux fossils’ : 

(1828) and * Histoire des végét. foss.' (1828), wherein is described the 

genus Glossopieris. I^ the * Prodrome' we find only one species of 

Glossopteris as Glossopt. Browniana, Bgt., from Australia and India, 

In the other work* we find a thorough description of this genus and 

two varieties of the species distinguished as Glossopt. Browniana, Bet. 

var. a. dustralasica and Glossopt. Browniana, Bgt. var. B. indica, the 

former from Australia, the latter from Raniganj, India.t Besides this 

is described Glossopteris anffustifolia, Bgt., from the same locality (Rani- 

ganj), which Mr. Wood-Mason has rediscovered. This distinction of two 

varieties of Glossopt. Browniana according to locality was repeatedly 

| adopted until Mr. Schimper} at last decided upon distinguishing them 

* as different species; in which I go along with him. This author de- 

scribed the Indian Glossopteris as Glossopt. indica, Schimp., restricting 

the name Glossopt. Browniana, Bgt., to the Australian species. I myself 

could prove it again and will diseuss it further. 

| These forms of Glossopteris, as Brongniart described them, were 

afterwards quoted again by subsequent authors, until Schimper made the 

above-mentioned division. 

i There are also some special papers on the plants of the Burdwan | 

H (Raniganj) field. 

First we have Royle's paper,§ wherein four species of plants are 
figured ; these were :—Vertebraria indica, Royle. (Vertebraria radiata, . 
wie), Trizygia speciosa, R., Pecopteris Lindleyana, R, Glossopteris* 
ides, R. 

Of these Ferftebraria has to remain; Trizygia speciosa is a Spheno- 
phyllum with the specifie name Z'izygia|| ; Pecopt. Lindleyana, R., is an 
= Lg Alethopteris with the same specific name; Glossopteris danaeoides, R. 
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is, as every ody knows, a true Tueniopteris, Bet., the veins e l 
quite free*and parallel, and nowhere exhibiting any anastomosis. | 
"What induced Mr. Unger* to range this fossil with Pecopteri&, . "Ei 
cannot understand, and I am the more astonished that Dr. Oldhamt should 
have adopted his determination. But this Glossopteris danacoides, Royle, | 
is identical with what later McClelland? described as Zuen iopteria danacoides , 
also from the Burdwan coalfield. On Plate XV. fig. 1, le of MeClelland’s 
report two specimens are figured, which are however certainly incorrectly - 
represented (as regards the distance of the veins apart), but which are 
without doubt typical Zeniopteris, Bgt. Mr. Oldham did not mention - 
these figures of McClelland. * 
The rest of the figures in MeClelland's report are of no use, as they are 
so badly drawn as to give no idea of the original specimens, Sphenophyllum — sx 
trizygia, Ung. (Sphenoph. speciosum, McClell.) and Fertebraria alone being 
approximately correct; of Glossopteris acaulis (Pl. XIV. Hu 3) I have 
the original specimens, which in outline resemble MeClelland's figures, —— 
but the venation is totally different. ~ - 

* The most exhaustive paper on the geology of the Raniganj coalfield is 
by Mr. W. T. Blanford.§ The guthor establishes in his report the following .— 
subdivisions of this eoaltield :— 

I. Upper Panchet group. 
: II. Panchet group. 4 
III. Damuda group. | b: 
| a. Raniganj Series. 
i b. Iron Shales. 


d» k c. Lower Damudas. 
A i IV. Talchir group. 


Mr. Blanford has given (op. cit. p. 81) a comparative table of these 

2. groups with their fossils; but from this it can be seen that the separation 
— from. a palwontological point of view is not quite so strict, especially if we 
* consider: that in the lower Damudas| occur the same Trizygia, YE, x 
E Sphenop ph. trizygia, afd Sphenopteris as in the Raniganj group;Sf and 
buen. A hereafter be proved that SeAizoneura, Schimp. also occurs in the 
lower | beds, then it would be completely evident that these subgroups - 
are not far apart in age. And as I will show further on, I also think the | 
l'alcl ie group. is to be considered as belonging to the lower Damudas am 
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that all these subdivisions are from a paleontological point of view to be 
joined into one series, to which the name Damuda Series may be fpplied. 

This view has been most distinctly expressed by Mr. Oldham in a 

paper* adjoining Mr. W. T. Blanford's. 
| — In the same paper Mr. T. Oldham proposes to replace the term “ Low- 
\ er Damuda" by the name “ Barákur group", ag this term “ : Tower Damu- 
das” would involve a group, which should be called “ upper Damuda group ;" 
which was originally described from the Nerbudda valley, but which was 
afterwards proved to belong to quite a different horizon. 

Previously to this paper by Mr. Blanford, we have®one on the age 
of the several sedimenjary beds in Central India and Bengal by Mr. Old- 
ham,f wherein also for the Damuda Series, to which our Raniganj plants 
belong, a diseussion is given. 

But the fossils at that time were only provisionally examined and de- 
termined and only some forms were more remarkable, such as Schizoneura, 
Sch. Mong., Vertebraria, Royle, Phyllotheca, Bgt., and G/ossopteris, Bgt. 
All these fossils have been ever since in our collections; and although 
Mr. Oldham himself recognized the Schizoneura to be most characteristic 
of the Trias in Europe, and although Phyl/otheca, Bgt., is also very fre- 
quent in some Oolitic strata in Europe, yet the author relies solely upon the 
occurrence of the genus Glossopteris, Bgt., which is also reported from 
Australia, as indicating an analogous age; and Mr. Oldham maintained * 
this opinion to the last. 

Mr. Oldham also states that no 7teniopteris, a genus which is so frequent 
in the Rajmahal Series, occurs in the Damüdas. But as we will see further 
on, JTieniopterides are not quite rare, as Royle and McClelland have 
already figured them, and as later they have been found again,S and 
Wood-Mason has brought several fine specimens. 

Soon after Mr. Oldham's paper we have another by Sir Ch. Bunbury|| 
. on some fossil plants from Nagpür, wherein we also find some general 
E %: _ Sir C. Bunbury (/ c, p. 845) says, referring to Mr. R 
: f “Glide paper: “ Prof. Oldham is of opinion thaf the Rajmahal beds are J 

mi the Damúda beds palwozoic. On this latter point I am not 
oe opid 6o go along with him. I still think for the reasons  —— 
dy given that the “facies of this Nagpür and Burdwan flora is rather | 
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pic ;*’ and further on he says, “ The palppbotanieai Sree far 
















> 
— 
i 


















Aa IE A 197 seq. et 206, 207. 
— E o — 


n ae 






a 
-- » 
mV, VY LI E 
Tae 5 
i j > 
C * i. J J 
m E LI 
" " 4 


i 
he 
P" 


i) = See SS 4 "Ducem S * Stee : 
Ew - á ! à 4 — f; 
* 7" 





1876.] Knowledge of the Fossil Flora in India. 


from. unequivocal, and such as it is, might be outweighed by the discovery Jy 
of E single well marked and thoroughly characteristic fish, shell or | 
co LA I 

But nothing of this kind has as yet been found, while on the con 
many more plants bave been discovered corroborating Sir Charles — 
views as to "the mezozoic age of the Damudas generally and particularly | 
claiming a Triassic age for them. 
= But still the plant remains remained undescribed and unexamined, and 
although since 1871 there have been many unmistakeable proofs of the 


mezozoic age ofthis series, more than at the time when Mr. Oldham and =. 7 
Sir Charles Bunbury wrote on this subject, yet My, H. F. Blanford, in his ^ 
recent paper on the age and correlation of the Plant-bearing Series in E 


India, &c.,* could make no use of all the evidence the plants afforded, E 
and had of course to content himself with repeating all that had been — * 
previously said. j 
. Of the plant-remains, which generally speaking form the principal por- 
tion of the fossils in the Gondwanas, Mr. H. F. Blanford repeats all the. 
provisional names which Mr. Oldham had given,t and which were mostly 
only generic determinations : copelusions drawn from fossils not determined 
with certainty cannot, of course, be correct: they are mere suppositions 
and bear more a speculative character. 

After having been engaged to the Survey of India, I examined the 
greatest portion of our Damúda fossils, as far as I thought it necessary to 
enable me to publish preliminary notesf on their relations and probable age. 

I will not here repeat all the discussions and results, I will only say 
shortly that from the fossils, which are only plant eman I endeavoured | 
to show that the flora of our Damüda Series has its analogies mostly in the 
mezozoie epoch of Europe, and especially in the Trias, although it contains 
richly represented the genus G/ossopteris, which also occurs in Australia 
rarely in the lower, but more numerously in the upper coal-measures, 
l which latter are certainly also mezozoic. Considering these notes only 
k bie preliminary I gave them only very briefly, postponing all detail*for a 
| future time 

a But Mr. W. T. Blanford has endeavoured to illustrate the relations 
from. his own point of view, and we find his paper in the same number of 
the Records as that in which my paper on the lower portion of — 


| Damádas was published. °I need not here repeat what I had to remark, - 
ses © Q. J. Geol. Soc. November 1875. ! h «M 

+ Mem. Geol. Surv. Ind. II. _ 
vas Notes an soveral fossil floras in India. I. and TI. Flora of Kach, and rom tho- 
—X uE ERa, Dia. TE. 2. ITI. TV. V. The flora of the Panchet — 
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but I must only state that I felt obliged to explain shortly in another ^ 
= paper* what I had omitted in the former one and postpomed for a 
future occasion when describing the Damiuda fossils. It is of course 
only very just that Mr. Blanford should have written this paper, but 
I think he will on the other side appreciate all the arguments which à 


l JT have brought forward. 

] From my paper in the 4th number of Vol TX. Ree. G. S. J., I will 

A repeat some only of the most important points. m 

3 To the characteristic fossils, which I had already enumerated in my 3 


first note on the Damudas, such as Schizoneurga Gondwanensis, Fstm. 
(triassic type), Actinopjeris Bengalensis, Fstm. (mezozoie type), Neurop- 
teris valida, Fstm. (triassic type), Gangamopteris cyelopteroides, Fstm. à 
(mezozoic), Voltzia heterophylla, Bet. (triassic), I added more palwonto- 
logical evidence, consisting in the discovery of— 
a. Phyllotheca}in the real sense, in the Raniganj group, by which 
the analogy with the Kamthi group is rendered still more evident. 
E b. Some specimens of Teniopteris (Macroteniopteris and Angio- 
~~ pteridium ?) from the Kamthis. 
. €. Some more specimens of Sagenopteris from the Godavari District 
and from Kurhurbari.+ 
— d A new Gangamopteris from the Kamthi beds. " 
e. A Glossozamites from the Kurhurbari coalfield.t 
tS. A Néggerathia near Vogesiaca, Bronn, from the South Godavari 
district. 
= g. A Foltzia heterophylla, Bgt., again from the Kurhurbari coal- 
feld. x 
Aa ] think that these additions, which however do not include all that 
.. €an be added, will modify to some extent Mr. W. T. Blanford's conclusion — — | 
"that the evidence, which connects the Damudas with the Australian 
pestonderons rocks is about equal to that which tends to show their 
H- rel s with the Triassic$ rocks in Europe ;"' and that tbe evidence of | ° 
dem age will be still further increased by $he present contribution | 
a of the Raniganj coalfield. The stratigraphical classification à 
ee Daata is ch sevens the following : | 
—— Damnuda Series (not group) . 
—  — «e. Raniganj—Kamti-group (not Beries). 
— — Iron Shales. ^ 
a. -æ - — 
"i — LX "1 xs 
tse brought by Dr. al Y 
JG Bory Ind. IX. 9. p. 84e meee 
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c. Barakur group, with which the 
d. Talchi group—is in closest relation. s 
T | stands now our knowledge of the relations and conditions of the l 
Damúdas, in which of course our Raniganj coal-feld is included. : ^ 

The flora—the only remainder of former life—of that Damüda series 
wil be worked out as a whole later on. But in the meantime some 
shorter gapeys may illustrate certain groups of fossils which are contained 
in collections other than those of the Geological Museum. 

Of such papers the present is the first, and the fossils were collected 
by Mr. Wood-Mason. 

First of all I will give a list of the fossils found by Mr. Wood-Mason, 
then the descriptions, amongst which I also ilude short notices of 
such fossils as occurred in the Raniganj field, but were not found again by 
Mr. Wood-Mason. 








P Í. Lisr or tHe Fossrm Praxts Bnovonur py Mr. Woonp-Masow 
FROM THE RANIGANJ COALFIELD. 
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Paleontological System. | — Living affinities | | — 
SSR ew e 
— Alethopt. emp. Whitbyensis Pl XXI. 6, 6a. Pteris ? the form of Pe- 
m GOpp., err rt hmmm copt. tenuis, Bgt. 
b. Type Phegopteris. : j — 
Alethopt. phegopteroides P]. XVIII. Phegopteris — de-|A new form of fossil 
E E CAKE YT Y TE cussata, Mott. ferna. ` 
3 Tweniopterides. | 
y peer i danmoides, ai 
l STAA IZ PL XIX. b 2, [Acrostichum ? Mezozoic. 
b. |P1. XXI. 
* eee tet sp. cuseue 
| Vittaria. 
Vittaria. New genus. ` 
Gymnogrammio sa- " 
ittata Ettgh. |New genus. En. 
( ionitis cor- 
— pone | 
eris tt 
addi. — 
Antrophyum lati- 
folium, Bl. New form. 
Pteris? Schizo- om 
loma P : | 
s ^ 
° ie 
S 
» | r 
II. DESCRIPTIONS or THE PLANTS FROM THE RANIGANS FIELD. "m. 
_ The specimens brought by Mr. Wood-Mason represent two orders only: - LE 


"C a = 
cec and IL. Filices. 


"The specimens are almost all very dark gre: 
died vh ——— covered with | of oc al, t — * 
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ua It seems that Mr. Wood-Mason's plants are from a different clay- 
nd. 

. In the description of the fossils I will always first diseuss those 
brought by Mr. Wood-Mason, which are mostly figured, briefly mentioning . 
the other plants known from the Ranigany field. 


. 1. EQUISETACĘAÆ. 

Fossil Eguisetaceæ are known to occur throughout all the sedimentary 
rocks from the Devonian unto the present time. But I think this 
is so with the greatest portion of fossils, and has no consequence as 
to the possibility or impossibility of determining the age of a certain group. 
There are always certain differences which enable us to use a fossil organism, 
although it has some or very close relation in the present world, as a guide 
in determining the age. 

So it is with the Egquisetaceæ too; each of the formations haa 
its peeuliar forms, some of which have more or less perfect representatives 
in the living Equisetum, having a complete spathe in the arficula of the 
stalk, while some others have no longer any existing analogues. 

As far as I can say the peculiar forms are just in those epochs, where- 
in the Eguisetacee are most richly developed, asin the palwozoie and 
mezozoie epoch (here especially in the Trias). 

The palzozoie epoch is chiefly characterized by the following :— 

a. Oalamites, Bet. 

b. Asterophyllites, Bgt. 

c, AMucrostachia, Schimp. 

d. Cinyularia, Weiss. 

e. Sphenophyllum, Bgt.* 

The mezozoic is marked by the following peculiar genera :— 

a. Schizoneura, Sissimp. 

b. Phyllotheca, Bgt. 

c. Sphenophylium—a peculiar form. 

d.  Fertebraria, et. - 

. The genus Equisetum of the fossil Flora agrees, as I have already 
said, with living forms ; and some forms which one takes as Ca/améfes are 
certainly easts, and perhaps sometimes stalks of other JEqwisetacec, as 
well as the lower carboniferous genera Sfigmatocanna, Anarthrocanna, eto., 
are nothing but forms of CWlamites with sears disposed in regular arrange- 

— — ment. m 

^ . e —7 
© Sphenophyllum has long since ceased to be peculiar to the carboniferous epoch, as 
UT wok iow it from Permian and also from the Triassic Damüdas. | 1 
| A^ ak 
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4 s _ Ithink some of these Calamites-like forms also occur in our Damúdas, 
i but are generally termed Piyllotheca,* - è 

f > Genus Sphenophyllum, Bet. 182s. 

| Piante herbacce ; caule ramoso, ramis alternantibus att oppositis. 


Caule primarto crassiore, secundariis tenerioribus, interdum, tenerrimis, ad 
articula inflatis, costatis, costis non alternantibus ; internodiis in longitudine 


variantibus. 
l Fouts CUNEATIS, sessilibus, plurime in articulis verticillatis, interdum 
* alio in modo dispositis; in numero variantibus, numerum duodecim rarius 


attingentibus ; maryinebus lateralibus integris, margine exteriore saepius 
dentato aut vario in modo inciso. 

NERVO MEDIO NULLO, sed nervulis pluribus, aequalibus, ex nonnullis 
crassiusculis repetito dichotomis. — Fructificatio spicaeformis. 

This diagnosis, originally drawn up for the Sphenophyllum of the 
paleozoic epoch, I have completed so as to make it applicable also to our 
Damüda forms. 

For in general this genus was formerly considered as characteristic 
_ — f the true carboniferous formation. But later it was discovered in other 
* portions of the palæozoic epoch also. 

Dawsont mentions a Sphenophylium from the Devonian in Cana- 
l da; I know Sphenophylum from the Culm in Silesia, and another specimen 
* — the Permian, in the so-called Schwarte, in the Rakonitz coalfield 

in Bohemia and from Stepanitz near Starkenbach (Bohemia), and, finally, 

from the passage-bed between the, Carboniferous and Permian in the so- 
called “ Nürschan-Gasschiefer" from the Pilsen-coalfield in Bohemiaf; so 
that the genus is now known from all members of the palwozoic epoch: 
But it is also known from higher beds. 

This genus is easily recognised by the shape of the leaves. These are 
cuneiform, sessile in the articulations of the stalk (therefore in numerous 
wh ls on the stalk), entire on the lateral margin, but may be dentate or 
.  AneiBed in various ways on the exterior m . The veins are also 
* ‘peculiar : there is no midrib, and although the veins are numerous, they 














9 In this form tho PAyllotheca belongs — to n great extent to Schizoneura, 
E. NEL Down on Qe Fiora of the Devoniin Period in North aiem Amman 
* Geol. Boc. Vol. X YIII, pp. 296—330, Pls, XII—XVII; and on tho fossil flora of tho 

Ua “Devonian and Upper Silurian in Canada. London 1871. 20 Plates * 
F Ueber den Nürschaner Gasschicfer, etc. Zeitschr. d. D. geolog. 
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pass out from the base as two or more main-veins and spread out in the leaf E 
surfaee repeatedly bifureating. 

The ftalk, which as I have mentioned, is articulated, is rarely striated 
on the surface; the internodes are of different lengths. 

As regards the nature of this genus and its relations, it was first 
described as belonging to the Marsileaceae* by Brongniart; Lindley and 
Hutton+ considered it to be one of those plants which in the ancient 
world represented the pine tribe of modern floras. 

Mr. Unger in 18451 also placed Sphenophyllum withthe Marsileaceae, 
while in 18508 the same author ranged it with the Asterophylliteae,)| 
placing this order, together with the Zquisetaceae and the Calamiteae, in the 
class Calamarieae; and from that time until Schjmper's * Pakeontologie 
végétale' appeared in 1869 we find Sphenophyllum (as a peculiar genus) 
generally ranged with the Lquisetaceae. 

I think it would be quite unnatural to consider it as belonging to the 
Marsileaceae, as there in the whole world amongst all the Marsileaceae is not 
a single form which has more than one leat-whorl coming out. from the 
rhizome on a thin stalk, which is never articulated. | 

Some years ago, however, Mr. Carrutherst endeavoured to unite not 
only Asterophy/lites, Bgt., with the genus Calamites, Bgt., as leaved branch- 
es of it, as Mr. Ettingshausen** had already done, but also the genus Sphe- 
nophyllum, Bgt., although this last is so characteristic. ams 

But quite recently we have some further investigations about this 
genus by Mr. Williumsontt and by Prof. Renault.11 

The latter author would prove that Sphenophyl/um cannot possibly be 
an equisetaceous plant, just what Mr. Williamson had attempted to show 
in the case of Asterophyllites ; and both these authors would have us 
believe that Asterophyllites and Sphenophylium are very closely allied. genera 
and more closely allied to lycopods than to any other plants. A com- 
munication on this subject in the above-mentioned sense I have in a letter 
of Mr. Williamson (1575). 


as LI 
* Brongniart, Prodrome, 1828. p. 68. Royle, 1. c. p. 431. XXIX. 
4 Fossil Flora of Great Britain. Vol. I. 1831-33. pp. 41-44, 86. 
| 2 Synopsis plant. foss. pp. 112-114. 
- $ Genera et spec. plant. foss. p. 69 seqq. 
: Including Volkmenia, Huttonia, Asterophyllites, Annularía, eto. 
Ly Tho éryptogamic forests, Geolog. Magus, 1868. - 
he Pas.” * Haidingors Naturwissenschaftl. Abhandl 1851. Flora der Steinkohlenforma- 
x ‘tion yon Radnitz, Abh. d. K. K. Gool. Reichsantat. 1852. - * 
+ Philosophical Transactions, 1874. p. 41 seqq. Pls. 1—IX- — 
tt Researches sur I’ organisation des Sphonophyllum et des Annularia, Mom, 
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Already at that time this author supposed that the leaflets of Spheno- 
phyllum could have been produced by coalescence of leaves of the genus 
Asterophyllites, just as in Equisetum and in Schizoneura, wMerein the 
spathes or portions of the spathes are produced by the junction of 
several leaflets; but in the latter genera we find the spathe traversed 
by simple veins only, representing the same veins as were in the separate 
leaflets before these grew together. : 

In Asterophyllites also we have undivided veins in the leaflets. 
Sphenophylium, however, has repeatedly forked veins: invariably two or 
more main veins, originating at the base of the leaf, are continually forked 
until they reach the margin, so that from the two main Veins we can have 
as many as 20—30 forked veins reaching to the margin in one leaflet. 

But that which Mr. Williamson three years ago advanced as a suppo- 
sition only he brought forward as an established faet before the last meet- 
ing of the British Association at Glasgow,* saying that the wedge-shaped 
leaves of Sphenophyllum are merely the result of the coalescence of several 
of the leaves of Asterophyllites. 

The learned author, who at that meeting expressed also his “ strong 
convietiont that the flora of the coal-measures would ultimately become 
the battle-field on which the question of evolution with reference to the 
te origin of species would be fought out," will certainly exse me, taking 
especially our Indian Sphenophy/lum into consideration, for entertaining 
some doubts as to the close relationship of Sphenophyllum and Astero- 
phyllites in the above-mentioned sense. 

As our figure (Pl. XV, Fig. 20) plainly shows, the veins of our Spheno- 
phyllum pass out as two main veins and are forked in a regular way until 
they reach the margin. Here no coalescence of leaflets is possible, least 
of all of Asterophyllites where the leaflets have only one undivided midrib, 

Further, everybody knows very well that the leaflets of Asterophyllites 
are linear and attenuated both towards the base and towards the apex, so 
that they could never produce by their coalescence a wedge-shaped leaf, 
_* with the broadest portion just at the apex as in Sphenophyllum. | 

. Our Sphenophyllum shows this further to be*quite impossible by the 
arrangement. of the leaf-whorls in the arficule, as we always find quite + 
regularly three pairs of leaflets, of which one pair is smaller than the others. 
=. The stalk also is generally thinner in the genus Sphenophyllum, our 
- Indian form showing this very evidently. 
i If the leaflets of Asterophy/lites were to grow together, they would 


| 














O S I havo read the report published in Nature for 2ist September, 1876, No, 360, 
P. 455, the only one which has as yet reached us, 





P. 
* 

‘= 
@& 





PA a n A A 1 UTER 
* - E d "m be a —— * 
‘ae ! à &. â ‘ `, 








» Ra! 
C CENTRAL LIBRARY 
w ? >, Sa 










1876. ] Knowledge of the Fossil Flora in India. 341 


form either a dentate upright spathe or an oblong-oval leaf, which, however, 
would also be upright in the manner seen in Equisetum and Schizoneura. 
In the latter genus there are generally two spathe-portions, which are 
oblong-oval and contain as many distinct simple veins as leaflets have — 
grown together; in some cases we see the leaflets separated again by | 
dehiscence, but they could never produce anything like the leaf of 
Sphenophyllum, in which also the forked veins afford a chief difference. 
Tam much inclined to believe that both genera have the same micro- 
scopical structure and belong to the same order ; but I think it is against all 
morphological and biological laws to suppose that linear leaflets, which 
are Attenuated at both ends and all contain invariably only one undivided 
rib, could ever by their coalescence produce a w@lge-shaped leaf, with a 
narrow base and a disproportionally broader apex, and with 2 or 3 chief 
veins, which are repeatedly forked to the margin. | 
* All these relations, together with the much thinner stalks and a differ- : 
ent fruit-spike, will, as I think, still maintain Sphenophyllum as a peculiar : d 
genus belonging, with Asterophyllites, to the same order; but that this i 
is that of the Lycopodiaceae, must, as I think, be thoroughly proved* 
i before one can draw any conclusions. 
> But for the present I think it is better to leave them both in the 
class Equisetaceae, when following Schimper's system, we have :— 
ES Class : —EQUISETACEAE.T 




















= Order I.—EQvisETEAE, true horsetails. - 
| . Eguiscteum, Linn.] r 
jir Schizoneura, Schmp.§ å 
NM» Equisetides, Schmp. E 
j Phyllotheca, Bgt.|| f 
adi Order II.—CALAMARIEAE. » 
Calamites, Suits. N 
" | Asterophpllites, Bgt.* 
- —— Fruit-spikes. 
. Ma^ P henophytlum, Bgt. ai 
| m AXnnularia, Bet. ` 
uu Schimper does not mention the Sphenoply//um from our Damüdas 
at all; and his diagnosis, therefore, as referring only to the palwozoic | 
TP rab". - 31 
a ^ While this paper is pgssing through the press, I have I that Mr. Star of 
‘Vienna proves that Sphenophyllum cannot by any possibility be a Lycopod. LH 
—. —* Tho Indian forms are spaced. | ju a 
—  * Wone in Damudas ; one species in the Rajmahal Hills. . . E 


"L4 Very abundant in the Raniganj group and in Trias in Europe. 
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* — Schimper usog Calamocladus, Schimp. 
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species, is not quite complete; and hence it is that he speaks only of forms « 
with complete leaf-whorls in which all the leaflets are equal. 

But from my more complete diagnosis is seen that there can be 
distinguished two groups as regards the arrangement of the leaves. 

l. With complete whorls. 

This group would include the palieozoie forma. ~ 

2. With incomplete whorls. 

In this I place the Triassic forms of our Daniéides A case ana- 
logous to this we will find in JVeuropferis, Bgt., wherein the bi- and tri- i 
pinnate fronds belong to the palaeozoie epoch, while the single-pinnate 
forms oecur in the Trias. 

| - 
SPHENOPHYLLUM TRIZYGIA, Ung., Pl. XV, Figs. 1, 2, 2a. 


1839. Trizygia speciosa, Royle, l c. p. XXIX. p. 431, PI. 2. f. 8. 
Bn 1845, -———— — — ————, Unger Synopsis. plant. foss. p. 114. 
p 1850. Sphenoph. speciosum, MoClell., Report, p. 54. Pl. XIV. f. 6. 
4 1860. Sphenoph. trizygia, Ung., Gen. et. sp. pl. f. pag. 71. 
— 1860. Sphenophyllum, T. Oldham, M. G. Surv. II. p. 316. 
‘a 1865. Trizsygie, W. T. Blanford, Raniganj coal field M. G. S. Ind. III. p. 31. 
^ valla 1876. Sphenoph. Trizygia, Feistmantel, Notes otc., Rec, G. 8, I. IX. 3. p. 70. 





: Caule articulato, tenerrimo, fluctuante (?) ; foliis senis in articulis, 
totum verticillum haud formantibus, sed unilateraliter in tria paria dis- 
positis ; pare summo longissimo, imo brevissimo minimoque, medio medio- 
cri. Foliis obovato-oblonge cunejformibus ; NERVO MEDIO NELLO, nervulis 
crebris aequalibus EX DUOBUS primariis regulariter dichotomis. | 
Stalk articulate, very slender, floating (7?) ; the leaves by six in 
each articulation, not forming a complete whorl, but disposed on one * 
side of the articulum in three pairs; the uppermost pair the longest, 
the lowermost the smallest ; the leaflets oblong-cuneiform, ; no midrib, 
but the veins numerous, equal, regularly dichotomous out of twb chief 


RAE _ Of this teresting species Mx. Wood- s brought several nice 
Pera of which I figure two, to show the « erent sizes, the lower 
8 ——— 
Li = — The collections of the Geological Survey contain also a great many  —— 
specimens of this species ; and other gue wd Paleonto- · 
. logia Indica’. 
: Ibis pedes was frst discovered by Mr Royle ‘aa Ana a 
gia speciosa ; with this name we find it still in Unger's 
and in the Mem. G. B. India. But Map | 
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for it, which I adopt too, as it shows that the species belongs to the genus 
Sphenophyllum and has the leaves in three pairs (trizygia), while it at the 
same time recalls Royle's generic name. 

That the fossil under discussion belongs to Sphenophyllum cannot, I 
think, be doubted, as all the character#of the stalk and of the leaves agree 
well. 

But it has a very characteristic peculiarity in the leaves, which is con- 
stant in all specimens hitherto found: it is that there are in all speci- 
mens only six leaflets in each articulum, forming three pairs of different 
lengths and sizes, arranged on one side of the articulation. The leaflets 
are entire ; the veins are very numerous in the broad portion of the 
leaflets ; they begin as two main veins, which are dorked at almost equal 
distances dichotomously, until one can count 18—20 at the apical margin ; 
some of them, especially those on the lateral margins, are continued 
undivided after the second or third furcation. 


» 
By this condition of the leaves, our species differs totally from all 


palwozoic forms, and is not at all opposed to the view of a mezozoic age 
for the Raniganj] group; and thus the division of this genus into two 
groups is quite justifiable. 

But there is another circumstance which renders this fossil important. 

It was formerly known only from Raniganj, and McClelland’s speci- 
mens came from that locality. But later it occurred also at Talchir 
(Cuttack) in Orissa, in a dark sphwrosideritic shale. These beds near Tal- 
chir and Cuttack had hitherto been ranged with the lower: portion of the 
Damiidas or the Barakür group. 

The specimens from the Raniganj and Barakur group represent the 
same species, only in the latter they are generally of slightly smaller size. 

We have, therefore, in Sphenophyllum trizygia already one typical 
species which is common to the upper and to the lower portions of the 
Damüdas. 

Lately Mr. Schenk® described a form from the Wealden as Marsilidium 
speciosum ; but if I see aright, this form also exhibits two whorls of leaves 
in the articulations of the stalk, and it would have been more nafural 
to have ranged it with Sphenophy//um, as it is well known that no known 
Marsileaceae have more than one whorl of leaves. 


Besides the Sphenophyllum trizygia, Ung. there gre known from 
the Raniganj coalfield othef important forms belonging to the Kyuisetaceae, 
which I cannot omit to mention, but of which I give only a few figures, 

. 


* Fossle Flora der Wealdonformation ; Palwontographica, Cassel, 1871, p. 225 
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because no representatives of them are amongst Mr. Wood-Mason's speci- 
mens, and because those from our collection will be hereafter fignred 
sufficiently in the ‘ Palwontologia Indica,’ . 


| 3 Genus Schizonbura, Schimp. 1844. 


This very peculiar genus was established by Mr. Schimper*. It was 
formerly known only from The Trias, of which formation & is especially 
characteristic; Schimpert having only recently placed the Rhwtic Calamites 
Hoerensis, Hss.T in this genus as Schizoneura Hiorensis, Schimp.; so that 
this author can well say (l. c., p. 282), “ Le génre Schizoneura characterise 
le Trias et les couches Rhétique.” 

The species of Sc#izoneura known at present are :— 

Schizoneura paradoxa, Schimp. (1. c.), from the Upper Grés Bigarré 
! (Lower Trias) in the Vosges. 
Sehizoneura Meriani, Schimp., from the Keuper near Stuttgart, 
Salz-sur-le-Necker, etc. 
Schizoneura Hoerensis, Schimp., from the Rhwtic at Hoer in Scania, 
Salzgitter in Hanover, etc. — 
. "This genus is a very characteristic one, It has an articulated stalk or 
stem ; the originally separate leaflets are grown together into n spathe, which, 
however, attains a much greater length than the internodes and consequently 
bursts generally into two pretty equal portions, each containing as many 
i pretty thick ribs as there are leaflets grown together. Owing to the 
T original form of the leaflets (narrower at base and towards the apex), 
| these two portions have an oblong oval shape and are always directed upwards. 
Sometimes the dehiscence goes further still, so that we find ong portion 
of the spathe only entire and the other split into several leaflets, or even 
both portions are resolved into leaffets. 
dn our Raniganj group this genus is very abundantly represented, 
especially at Raniganj, specimens from which locality have been for many 
| re s ( 16) in the collections of the Geological Survey. But up to date 
= meitper figures nor descriptions of it have been published. Sreli 
=` It is simply mentioned as Schizoneura in the Mem. G. S, India. 
E Lately$ I examined the specimens and found the species identieal with 
that in the Panchet group. I established it therefore as follows :— "A 
) -7 | = = 
L0 * Schimper et Mougeot, Monogr. d. plant, foss. du bigarré 1844, 
[Tes XXIV XXVI ugcot, Monogr. d. plant, foss, di grés bigarré 1844, pp. 
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SCHIZONEURA GONDWANENSIS,* Fstm., Pl. XVI, Figs. "ies. 

1876. at eistnantel, Rec. Geolog. Surv. Ind. IX, 3, p. 69. - 

Trunco articulato ramoso, caulet articulato, striato, variabili altitu- — 
dine ac latitudine, foliolis 12—22, plerumque duas in partes vaginae coali- 
ts, nonnunquam. etiam liberis suberectis ; foliis ( partibus vaginas) oblonga 
ovalibus, usque ad 14°5 cin. longis et media in parte 2:5 em. latis; 7—11 
nervos (singularum Joliorum) continentibus. 

On this species I will here make only a few short remarks, as full - 
details will be given later on. 

a. It is very closely allied to Schizoneura paradoxe, Sch. M.t the 
only differenee being that our species has the portions of the vagina broader 
and has therefore more veins (indicating the Watlets which by their 
coalescence have formed the vagina). 

b. As in Schizoneura paradoxa the portions of the spathe are some- 
times found burst into the original leaflets: and thus we find it in our. 
Raniganj species, but more frequently with only the apex of the spathe 
split as indication to further bursting ; in our figures two leaflets (figs. 1 
and 2.) exhibit this state, and on a future occasion I will illustrate this 
further. . 

c. Schizoneura paradoxa is a typically Triassic fossil. We may, there- | 
fore, consider our species also as Triassic. 

d. The Damuda species is not different from that in the Panchet group, 
which latter I have also designated Schizon. Gondwanensis.S 

e. It occurs, therefore, in both members of the lower portion of the à 
Gondwana system, and from this circumstance I derived the specific name. 

J- No -Schizoneura is as yet known from Australia|| with certainty, EC 
and to consider the genus Zeugophyl/ites, Bgt., as Schizoneura, as Messrs. E 
T. Oldham** and H. F. Blanfordt+ have done, would be merely a sup- | 
position, as every one must recognise at once and that very easily the ! 
great difference between these two fossils. It is also incorrect to consi- 
der, as Mr. W. T. Blanfordff has done, the Australian JVóggerathia as : 
Dp 3 Schizoneura, the two litter genera being quite as distinet as the evo 1 


-* 
1876.] 








b i eñ oe WS RA 


. I give here only 3 little figures as all the other specimens will be figured in tha 
Flora of the Damuda Series in the Paleontologia Indica, 
- T Pfoliifero. At: 
| t L. c. pp. 50, 51. Pla. XXIV—XXVI. a mi 
(7. — O& R. G. 8. Ind. IX. 3. p. 06$ > 
|| I mean from the lower coal-measures, in which marino fossils predominate. 
EN. Prodrome 1828, pp. 118-121 ; Streleczki, Phys. Desoript of New South-Wales, 





= i+ M. Gool: S. Tnd. II p 327. 
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I. fomner dro from 6ne another; and X think certainly that Mr. W. B. Clarke 
would be able to distinguish a ANNóggerathia from a Schizoneura Or vice 
versa.* 

P. s My opinion about the Australian Zeugophyl/ttes is that it is rather x 
: Zamiecte, as it differs in its chief characters from Schizoneura. 

This latter has, owing to the coalescence of the leaflets into a common 
spathe, or after the dehiscence of the one spathe into two portions, much 
thicker veins, the representatives of the midribs of the onginally separate 

leaflets, and the veins are also much more distant and all of equal thick- 
Í ness, while Zeugophyliitest has many more veins, which are the venation 
| of the leaf itself, this being plainly rather a single leaf than the result of 
V the coalescence of sevel leaflets.t 

_ I would consider it as belonging to the genus Zamites, Bgt., or perhaps 
also to some of the Podozamites ; these genera are all mezozoic. 
E In a paper by Mr. Bronn on the Triassic flora of the Raibler Schiefer,8 
—— on pl. vii. fig, 4, is figured a specimen which is tolerably like the Australian 
; Zeugophyllites, only that the veins are a little thicker. a 

Schizoneura and Zeugophyllites are therefore substantially quite 

| different, the latter being a single leaf, the former having leaves formed by 
| coalescence of several leaflets. || 

Schizoneura is especially known from the Raniganj field, Jheria 
coalfield, but almost in the same abundance also from the Nerbudda valley 
n (upper Denwa valley near Barkundum). In the flora of the Damüda 
group many specimens of this genus will be figured. 


j Genus Phyllotheca, Bgt. 1828. 
1 1828, Brongniart Prodrome, 1828, p. 151. 


The systematic position of this genus is, as I think, in the Equisetaceae, 


ihe as the leaf-spathe plainly indicates. I do not sce anything uncertain 
about it. 


. The most characteristic forms of this genus are known from the Italian 













T From. specimens which I have seen from Australia I have satisfied myself 
_ that the Australian Wiggerathia ia certainly a Néggerathia in the same sense ns Nögg- 
n. Hislopi, Bunb. Schimper considers Leugophyllites to be a Cycadeaceae, 
a. 


een omitted, as can be seen from the following sentence, wherein 
, “that I do not know anything like ScAízoneura from the lowor coul-strata 
Saas 1 * 
| -— 4 Btrelecaki, 1. c. p. 250, Pl. VI, f. 5. | 
1 E N. Jahrb, f. Min. ote. 1858. : 
ft Dana (U, S. Explor. Exped., Geology, p. 715) rofors Zeugophyllites to Nagge- 
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ies The first specimen was described by Ad. Brongniart,* from Aus- 
tralia ; it was the Phyllotheca australis, Bet. ; later, Mr. MeCoy added the 
Phylloth. ramosa and Ph. Hookeri + which, however, seem not to be 
E esa lainey Sir n Bunbury deseribed the Phylioth. indica 
agpur District, T and later still Mr. de Zigno§ described edtnplete 
specimens fgam Italian Oolite. 

N o formg like these are known from true coal-measures anywhere. 

This genus has, therefore, ita analogues as well in the upper Australian 

coal-measures as in the Italian Oolite. 
m^ The Australian Phyllotheca resembles the Italian forms most wonder- 
y. 

From India the real Phyllotheca indica, Benb., was formerly only 
known from the Kamthi group|| (Nagpür district). 

But only lately I succeeded in discovering a specimen of PAyllo- 
theca, Bgt., in the real sense in our Haniganj collection ; it is identical with 
the Kamthi species, and is further evidence that both these groups belong 
to the same horizon. 

Although our PAyllotheca at first sight seem very near some from 
Australia, they are yet distinct from them in the mode of formation of the 
leaf-spathe in the articu/a ; our specimens having generally much thinner, 
and therefore more numerous leaflets, which are not grown together into 
so long a tube (spathe) as in some of the Australian specimens, the leaflets 
of which are generally broader: in which respect they agree more with 
those from Italy: the spathe is also longer. 


z INCERT® SEDIS. 
Genus Vertebraria, Royle, 1839. 
Pl. XV, Fig. 3, and Pl. XVI, Fig. 4. 

Amongst Mr. Wood-Mason's specimens is also numerously represented 
that form which is so common throughout the whole Damüda Series, and 
which was first called by Royle Vertebraria, but the true nature of which 
has not been satisfactorily made out to date. 

Dr. Royles mentifns this fossil only, without any description. Ht dis- 
tinguished two species, which I do not consider to be different. The 
one called Vertebr. indica is the more common type. 


* Prodrome 1828, pp. 175, 152. 
+ A. and M. N. H. 1847, pp. 155-157. * | | 
1 Q. J. G. Soc. XVII. p. 365, Pls. X. XI. i a 
= ¢§ Fion form. Oolith. 1856—1868. (Only these fascicles are jn my hands.) : 
K |) Most of the other specimens which are mentioned from ele@whore as PAyllothecag t 
—— fron the Rant j field, and which represent mostly stalks and stems, belong, 
Te — ms I think, to the genus ScAizoneura, Schimp., as stem portions, the real PAyl/otAeca, Bgt., 
d 













—. ^j Illustr. Bot, etc. Him. Mount. 1839, p. 29. PL II, 1. 2.3, 4. 5. 
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p _ ‘The first diseussion of this genus we find in MeCoy's paper on the 
s — fossil botany and zoology, &c. of Australia,” wherein the author especially 
E describes Vertebr. Australis, McCoy, which is something liké Royle's 
D Vertebraria radiata from India, But as both species were founded on 
i very iftsufficient materials, and as the figure in MeCoy's paper is the only 
existing one, it would be rather hazardóus to draw any conejmsions ; and 
yet generally the Australian Verfebroria has both by Mr, Oldham and 
by Mr. W. T. Blanford been taken as identical with our Indian one. 
É MeCoy considered his specimen to be very near to the genus Spheno- 
i phyllum as a form with very short internodia, so that the leaf-whorls are 
1 very approximate. It is true that it looks at first sight a little like it, but 
tr I think it to be altogetler an accidental preservation of the common form. 
From this consideration Mr. Unger quoted the forms of Vertebraria as 
Sphenophyllum ; and from this consideration of MeCoy and determination 
- . ef Unger I think it has happened that there is mentioned from Australia 
f also the genus SphenopHyllum, no specimens of which have ever been 
L described or figured from that country. 
$5 The next discussion of Fertebraria is to be found in Banba paper 
l ‘on the fossil flora of Nagpür,f wherein the author speaks especially of his 
— figure Le, PL XI. 3, of which he plainly says that it cannot be either 
= Sphenophyilum or any one of the Asterophylliteae, but that it appears to 
d him rather to be the roots of some large plants, and so he concludes— 
js 


















—— “On the whole, then, I am of opinion that the branched specimens from 
Kamthi, which have been taken for Verteéraria were the roots of some plants, 
possibly of Phyllothece,§ Bgt., that they had probably a woody central axis 

f small diameter, that between this axis and the outer coat or rind there 
was a hollow, traversed at irregular distances by incomplete partitions, which 
connected the outer coat with the axis. 
“The unbranched specimens were most likely also fragments of root, 
—— — though it is not quite so clear." This is the extent of our knowledge of 
this peculiar genus. 

| think I will presently be able to make soma further remarks about 
this genus, especially about the unbranched form. ich specimens are well 
. represented | | Mr. Wood-Mason's collection; ; they are mostly pretty 
large, but some of them are branched too, but in a way other than in the 
E specimen discussed by Sir Charles Bunbury. 


e A. and M. NH. Vol. 20, 1847, pp. 145-147. © 
a 1? J have a good, pretty largo specimen. of Fertebreria from Australia (Bowenfells 
7 = — * ore me which is totally different from our forma, As yet Fer- 
r is quoted from tho upper coal-strata, 
10 J. G. Soc. XVII, p. 338. — dh 
 Nagpür it is very likely so, as. thero Phyllotheca (in the true sense) occurs - 
ly, while in tho Ranigan| ue Me EE m i -— —* 
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-= Tt represents a thickish stem with a branch passing out of it. | x 
The stem appears at first sight to be of the same kind as Royle's 


3 Fertebraria indica, but our specimen has the “ middle axis," if one ean 
so call it, broader. The whole stem shows the seemingly irregularly disposed 
* © - * > A. ^ à; > 2 bd + | | 

i breakings' on both sides of the axis, but a closer inspection shows that 


they are not so irregular. A 
The only difficulty of observation is that the specimens are generally 
very much crushed and have the outer coat destroyed, but the one under 
- . diseussion is better preserved than most others. | 
The most important point about this specimen gs that the whole surface ; 
is regularly longitudinally ribbed, in tlie same manner as the fossil Calamites” 
or Equisetum ; the ribs are rather broad, on the average about 2 mim, 
and are separated by thick lines (or very thin ribs, as one may call them), 





in the same way as is seen in some Ca/amites of the coal-measures. & 3 
The ribs are in general continuous over a long portion of the stem,, 
- but on some of the ‘breakings’ there are apparently interruptions of the 


ribs; the ribs ending regularly in the * breaking' and the next ribs beginning 
~ again independently. 
This reminds one very closely of the formation of an articulation in a 
| Calamites or, indeed, in the Eguisctaceae in general, and I consider it as 
^ representing an articulation, Our figure (pl. xv, fig. 3, a. a. a.) exhibits 
7 these relations very well. 
| So far they would agree completely with Ca/amites or Equisetum, and 
T as regards the breadth of the ribs, mostly with some of the Triassic forms. D 
— In these articulations the ribs do not alternate, as they generally do in s 
the carboniferous Calamites,t but are arranged as they almost always are in 
the Triassic forms. F 
: — From what I have said about this stem, I am quite certain that it " 
E belongs to the Equisetaceae or at least to some order in which the Calamites 
— must be placed; which is shown by the ribbed surface and by the articula- 
tions. But how to expfhin the ‘ breakings' of the stems? They are met so 
- irregular as they seem to be at first sight. One thing is certain, that the 
zn " rti ula ions which I have observed on our specimen are just in the * break- N 
l ings’ ; perl ps. this genus was very Fragile at the articulations ; but Sir a 
‘Charles Bunbury's hypothesis could be right too. d. ET 
J. Yet another circumsfance must be mentioned, which is of importance — 
and could partly explain the ‘breakings’. Our specimen is also branched ; 


7 ES 


























F In the true Carboniferous I know of only one instance where the ribs do not —— 
pue ^ ’ i 
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but the branch does not grow out from the body of the stem, being 
inserted M an articulation, or at least in a * breaking’, and being Joined to the 
main stem by an articulating surface (pl. xv, fig. 3, b.) in the sameeway as LI 
Calamites, and in the Equiseta, fossil and living. The branch shows the 
same strueture as the main stem, a central axis (?), the *breakings, and 
the striation of the surface, 

I suppose this insertion of branches by a special articulatifn could pro- 


duce in a certain way of preservation foldings or breakifigs similar to e 
those seen in this specimen. 
But still something must be considered. It is known that the rhi- ; 


zomes in living Lguiseta are constructed in nearly the same way as the stems 
above the surface, but that, when they dry, they contract and shrink 
in different degrees. Our specimer®ecould very easily represent such a 
state of things. 
Another specimen of importance is that figured on pl. xvi, fig. 4. 
It is a thin, compressed stem, which is preserved with the surface, as 
no axis is visible, but the characteristic ‘ breakings’ and contractions are 
‘pretty well marked, so that nobody can deny its being a true Vettebraria, 
Royle; but what is interesting in this specimen is, that the ‘bréakings’ 
and contractions are quite regular, corresponding with the articula and ^ . 
internodes of equisetaceous plants. One can count 9 internodes and 
therefore 8 articula, which are pretty much of the same length. The 
articula are well marked by a constriction and a ‘ breaking’ in both adjoining 
internodes, 7 
The surface is smooth, but on the .right side (of the figure) of 
the original specimen are seen in all the internodes several ribs, which seem 
to be interrupted in the place of the constriction, and thus to form an articu- 
lation similar to that which I have already described in the other specimen. | 
I can therefore draw, as regards the specimens before me, the following l 
conclusions : ! 
1. Vertebraria was most probably the rhizome of a certain equisetace- 




















| 2. This i is rendered probable by its very frequent occurrence through- 
+ put il the strata of the Damuda series in an almost unaltered appearance— 
d further by the regular striation or ribbing of the surface and the partially 
articulation. TN 
1E 8. Some of,the “ breakings" may have DS produced by the insertion ——— 
— 9f branches in the articulations. 
— — 4 What now about the relations ? — are obliged to suppose 
a — Eher belonged to some frequent plants. Here in Raniganj it is very 
— ed eue —— where: other equisetaceous plants are so 


— 






















AC | e. e J 4 >s] 2 iam c "i to 
- > A HA. CSS WV. Vu. 
1876.) Knowledge of the Fossil Flora in India, 351 —— 


We should therefore have Vertehraria = rhizome, 2A yllotheca® (those 

stems which are called by this name) as stalks, and Schizoncune as the 
"leaved branchés of one and the same plant. | 

5. But I think VPertebraria could have belonged as rhizome also to 
some other plants of other genera or species, and in the Raniganj field it 
could have, belonged also to Sphenophy/lum, in the Kamthis to the 

. Phyllotheea qulica (the real PAyllotheca). 

6. In Australia, in the upper coal-strata, this genus belonged certainly 
to Phyllotheca too, as it is always associated with it, and no other 
Equisetaceous plant has hitherto been found with it. 

di 7. But in some localities we do not find it associated with any plant 
to which it could be referred ; which, however, Æ no proof against the 
suppositions I have just made. 

Besides these complete specimens of Vertebraria, a specimen is in 
Mr. Wood-Mason's collection which more resembles that described by Sir 
Charles Bunbury: it is a branching specimen, which in reality seems to 
be a rooflet, as Sir Ch. Bunbury explained it; I have given a figure of 
it on pl. xv, fig. 4. | 

From other places we have better specimens of the same kind, in 
 * * which the branching agrees exactly with Sir Charles Bunbury's description ; 

and I will describe them hereafter. 


* The following table is given to illustrate the occurrence of Equisetaces 
_ in the Raniganj field :— x - 
* Tho real Phyllotheca with a closed leaf-spathe is à peculiar genus. 
." 
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8 Tt GENERAL View or THE EQUISETACEX IN THE RANIGANS FTELD. <f 
) r P ^ ` : 
ES Names of the Species 
x from Raniganj field, 
- 
k | Class EQUISETACRE®. 


Order I. AEquisetear. 






Genus : lowe 


Schizoneura Gondwanensis,.fherria coal- 
Fstmn. 


A. 
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For only the genus Gossopteris occurred at all frequently, and this — - 
was the only fern formerly regarded as of any importance, because the E 
other forfns were of rarer occurrence. d. 

But now we know that even amongst the older collections were other 
forms of importance, to which last year two others were added from 
Kurhurbali, and this year Mr. Wood-Mason has added a good number 
of interesting forms, all of which bear a mezozoie habitus, Tacniopteris- 
like forms and ferns with net-venation predominating. 

The studies and works of the most illustrious paleontologists have 
shewn that the floras of the different epochs-*have in general special and 
distinetive characters, although these may not be so strictly limited as in 
the faunas, and although transitional forms are verg often met with. 

Thus we know that the coal-period in Europe and America, and the 
real lower coal-measures in Australia (Port Steffens, Smith's Creek; eto.), 
have their own flora, which is characterized by certain ZEquisefacec, and 
amongst ferns especially by the Sphenopterides, true Neuropterides, prevalent 
Alethopterides, Lepidodendron, Cyclostigma, Sigillaria, Stigmaria, ete. 
Forms with,net-venation are rare, the true Dictyopteris and Lonchopteris 
being nearly the only forms of this kind and Tweniopteris being rare. 

The mezozoic epoch, however, is especially marked by thgee forms with 
net-venation—forms generally different from the genera mentioned above 
from the true carboniferous: we find Sagenopteris, Cheiropteris, Clathrop- 
teris, Camptopleris, Gangamopteris; more numerous Cyeadeaceae ; fro- 
quently the order Tueniopterides, of different types; amongst the Pecop- 
terides we find certain forms, of which many can be united into one group, of 
which Alethopteris Whithyensis, Gópp., may be taken as the chief represen- A 
tative ; and we find on the whole more numerous forms allied to living genera, | 

This, however, does not exclude the possibility of a genus like Glossop- 
terisehaying existed in Australia at a time when carboniferous marine 
animals lived, 

The ferns which Mr. Wood-Mason has brought are for the most part 
of such a nature that one can point with probability to their living allies. 

I will not here “Peak more in detail of the ferns, as I have emtered 
fully into the subject in my Kach and Rajmahal flora in the ‘ Palicontologia ` 
Indica, and will only indicate the palæontological order of ferns, in which 
I will discuss them ; the best and latest system is to be found in Schimper's 





* Palieontologie végétale" and is as follows :— - » 
Order I.—SpAenopterides. 

Am » IL—JNeuropterides. ° 4 LI 1 

» IIL-——Pecopterides. - mjs 

| o» 1V.—Tentopterides. 5 : 

ue y a V.—Dielyopterides. | 

i à E COMM 4 Genera adhue viventia, ete. | 1 
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Of these lust I mention here only the order Gleicheniaceae, which is 


represented in the Rajmahal Hills. 3 
Pa Of these orders, I, III, IV, and V, are represented frequently enough 

amongst our Raniganj fossils, if we consider that the mezozoic epoch as a 

whole, especially the Trias, was rather poor in ferns, much poorer than the - 


—» palwozoic epoch; we see, in Europe, that in the Trias, in comparison with 

the Permian and Carboniferous rocks, the forms are rather rarely represented. 

And so itis in India; and I think this circumstance, that is to say, the 

poverty in variety of forms, together with the very frequent occurrence of , 

the genus Schizonewra and such characteristic fossils as a single “pinnate 

Neuropteris (which is a Triassic type), the genus Fo/fzia with 2 species, 

Albertia, cte., can be usad with far greater effect to bring our Damuda flora 

into contrast with the palmozoie flora, than the rarity of Cycads can to 

indicate a break between the lower and upper portion of the Gondwana 

system, both of which are closely allied by the mezozoic habitus-of the Y 

llora in general. 

In Australia the lower coal-measures with prevailing carboniferous” 

marine animals must be taken as of that age, although some plants occur, 
which become more developed in the upper coal-measures, where only a 
flora is found ghich is not contrary to the supposition of a mezozoic age, 
although it cannot be well compared with our Damuda flora. 

When I said that orders I, III, IV, and V, are especially represented 
amongst our ferns, I should have explained that these are only palwontolo- 
gical orders, which, however, are as well founded on certain characters as 
the living ones, | - 

Botanists, it is well known, use the fructification, besides the venation, 

- ms a chief character in establishing their orders and genera. "Thé former, 


* 
^ 


— however, being rarely found in fossil plants, the paleobotanist is obliged n 
- touse other constant characters, of which the venation and the shape of 
Do» the leaf stand in the first place, and hence it is that in the same fossil genus 

— (for instance, Pecopteris), we may find represented several living genera, 
_ Which, however, cannot always be recognised, as only in a minority of © 
IIT specifhens is the fructification preserved, while the ty pical venation of the 


; - genus Pecopteris will always be, found indicated. The same we find 
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— amongst the Theniopterides, Dictyopterides, ete. 

E Mr. Ettingshausen* published in 1865 a valuable work on living ferns, 
which is written fer the special purpose of showing to what living types 
= fossil ferns can be referred or which living forms are analogues of the 








` 
— fosslones Inthe preseht paper I shall have occasion to refer several 
‘times to this worl? 
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Order SPHENOPTERIDES (ex.) | 

This order is especially developed in the carboniferous epoch, where we 

find forms with leaflets and fronds of the most different shapes. 

The following genera have been distinguished— a 

Sphenopteris, Bgt. 

Hymenophyllites, Bgt. 

Trichomanites, Bgt. 

Schizopteris, Bgt. 

But there is no great difference between Hymenophyllites and Tricho- 
manites, and we already find in Mr. Geinitz's *Steinkohlen Deutschlands’ 
some Z'riehomanites ranged with Mymenophyllites, 4159 Schizopteris placed 
with the Sphenopterides. With this I perfectly agree, as I will show 
further on. 

D. Stur (in Vienna) for a long time considered Schizopteris as belong- 
ing to the JVeuropterideae. 

» ~ The Sphenopterides have as their analogues in the existing flora 
the generA Gymnogramme, Notochlaena, Cheilanthes, Davallia, Dicksonia, 
acne imde, ete. 

Schimper, in his ‘ Paleont. végét.’, used these living affinities to form 
as many subgroups of Sphenopteris as there are names of living genera 
analogous to it, as follows :— 

Sphenopteris Gymnogrammides. 
Sphenopteris Notochlaenides. 
Sphenopteris Cheilanthides. 

- Sphenopteris Davallioides, etc. 

Everybody will acknowledge this to be very reasonable, but it has only 
this one fault, that one is not always able to distinguish all the characters 
by which a species should be ranged with a particular subgenus. 

— Schimper distinguishes also a Sphenopteris Trichomanides and Hyme- 
nophyl ides, whieh, however, are not far from each other, and which are 
better ranged with ZZymenophyllites, Gópp. 

For Sehizopteris We establishes a new genus Rhacophyllum, næ also 
separates some types formerly referred to Sphenoteris and places them m a 
new genus Zthacopteris, Schimp. - 

But some of these are certainly Sphenopteris, although Mr. Stur in a | 
recent paper* again uses this name and places it with the Ophioglosseae, = 

_ I, however, think it is much better to keep them with Sphenopteris too, and, "x 

. — following Mr. Schimper, to make a special subgreup of Sphenopteria, 

as they show a great affinity with this fossil genus amd one otherwisee 


"A 





would consequently have to place all the others in the living families also. d 
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These have nothing to do with the Ophiog/osseae ; I would mention only 
: the two carboniferous* species, Rhacopteris Asplenites and Rhacopteris 
g Rakonitzensis, Stur; the former is a real Sphenopteris, thè other is 
P^ certainly a Zamieae belonging to the genus ANóggerathia and has already 
* been described as Nöggerathia intermedia, K. Fstm. 
| Some of those, however, which are placed in Rhacopteris with the 
other types of Sphenopteris are indeed different, and they should never be 
placed with them ; they may have their affinities in the Ophio glosscae,. as 
I will show TIE on some specimens from Australia from the real lower - 
coal-measures which certainly resemble Botrychium in the shape of the 


leaves. 
From the Raniggnj coal.field no Sphenopterist has as yet been 
À: describedpand I have not met with any specimen with certainty. Amongst 


Wood-Mason’s specimens, however, are several, which on a closer exami- 
nation turn out to belong tò this genus. 


er 1 


Genus Sphenopteris, Bet. 1828. 





1828, 
1841. 


1840, 
1855, 
1569. 
1873. 


Brongniart, Hist. d. végét. foss, 

Goppoert, Gatt. foss. Pi. T. p. 67. 

Unger, Gen. et Spec. plant. foss. : a 
Genitz, Verst, der. Sichs, Steinkohlenf. 

Schimper, Pal. végét. I. | f 
Feistmantel, Zeitach. d. D. g. Gesell. 502, seqq. 


. 1876. 


SPHENOPTERIS POLYMORPHA, n. sp., Pls. XVI, Figs. 5—7 & XVIL 
" .. Fronde tripinnata; rhachide primaria et secundaria late alatg ; pinnis ^ 
_ alternant ibus, sub angulo subrecto e rhachide primaria sq jradien hie) tota in 
li _Jronde differentibus ; superioribus semel pinnatis, pinnulis solum paulo 
| sinuatis aut lobatis, alternantibust ; mediis longioribus, etiam semel pin- 
ME 14 matis, aut pinnulis distincte lobato-incisis ; imis longissimis distincte bi- 
| ———— pinuulis pinnatis, longioribus ; pinnulis earum pinnularum den- 
ticulatis ; nervis pinnularum primariis e rhachide, nnarum eggredientibus, 
*'éecundarios in lobos aut pinnulas (i i ordinis) emittenti 









N t There aré several specimens, which gave me the idea of this form. — 
— ~ One specimen especially, portions of which are — on e 





— Wigs. 5—7 shows the characters of this form plaiply. 








| f Mr. Oldham, Geol. Surv. Lid. ff, p. 98; enonitionn; di 14. , tho nus. 
Deae neha gn EY cise locality * 
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. The upper portion of the frond (pl. xvi, fig. 5.) is only bi pignit io M" 
pinnæ have pinnulw which are only a little lobed ; in the middle portion he AMET 
pinnulm afe longer and more deeply lobed, and we can call them pinna Afic fs 
the lowest are the longest, and again distinctly pinnate, and these second — 
pinnulw are again a little denticulated. The veins of the pinnule pass oub = 
from the rhachis of the pinnæ. and send up the branches to the lobes or ^j | 
into the secondary pinnulw and there they are forked. The pinnul have a Te " 
peculiar arrangement on the pinna: only the lower ones begin with a f 

.pinnula in the angle of the chief rhachis and that of the pinnize, while of the — 
upper ones the first is pretty distant from the chief rhachis, ` Er 

Both the chief rhachis and the rhachis of the pinnze are broadly winged. U- 
These three different states of the frond I observed in one case on one 
specimen, while in others I found them separated on different slabs. `` 
But with the assistance of that one specimen, all can be referred to the 
sume species; from this different state. of the pinus and —— in the | B 
several portions of the frond I have called the species “ polymorpha.” 
Of the other specimens I have figured some portions on plate xvii 
which plainly show the various sizes and shapes of the pinnula. 
This fern has some analogies, 
First I must mention McClelland's Pecopt. affinis, (Report Geol. Surv. 
Pl. XIII, Fig. 11 b.) As far as one can judge from the bad figure, there i 
pass out from the rhachis of the pinna a pretty strong midrib into the pin- = 
nulæ (of the first order), and from this midrib a secondary vein passes into — A 
— each distinct lobe of the pinnula (indicating pinnulæ of the second order), and 33 
n here the secondary véins are forked. This agrees quite well with the character —— 
x of the nervation in our Sphenopteris polymorpha, especially in the larger — 
specimens, and I have no doubt but that this Pecopteris affinis of MeClell. 
with great probability belongs to the same fern. The inspection of the. «>. 
original specimen, which will be later figured again, confirms my view. E x 
| Amongst other fossil ferns, our species can be compared in some way * - 

= first with that form which was originally described as Pecopteris alata, Bgt.,* 

E J from. the Hawkesberry beds in Australia, but which later was ranged with 

iy Sphenopteris, and recently by Schimper with Sphenopteris JH; ymenophy Fides, 

M - _ Schimp. Our species has in common with this the broadly winged rhaehis : 

"m and, besides this, the shape of the upper pinnw, but the lower pinn:z cannot 
ot: be compared with ours, the secondary pinnule being not so denticulated. F. 

Ie. Both these species may in the younger states be pretty simiifir, while differing | 

Exin the older. ones. 


















p <5 * Hist, a. végtt fois, p. 361, pl. 127. 
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 Oolite, only that this latter species has no winged rhachis. Thus, our 
^ fern presents some points of resemblance to mezozoic forms only, although 
- . t cannot be identifed with any one of them. 
Bu ~= The same species occurs also in the Barakur group at Talchir (Cuttack) 
in Orissa, 
Order PECOPTERIDES (ew.) . à 
x An order which is the most frequent in the whole fossil flora, but 
eyery where are represented certain types and forms which are characteristic of 
certain strata, although the relations of all to one another cannot be denied, 
E" In the existing flora we find analogues of the fossil Pecopterides amongst 
the Aspleniaceae, Wi, GUN Aecrostichaceae, and true Pterides ; therefore 
in general amongst the Polypodiaceae, tribe Polypodeae. Only in cases where 
the fructification is preserved, ean one determine the family more exactly; 
in other cases we can judge only from the venation and therefore only gener- 
ally. By this proceeding of course it may sometimes happen that forms of 
the same living genus are taken in the fossil flora as different as long as 
the fructification is unknown; I may mention for instance the cafboniferous 
Alethopteris Serli, Bgt., which is certainly a Pteris, and, again, Lonchopteris 
Bi. rugosa, Bgt., which in form closely resembles Alethopteris Serli, only that 
it has a net-venation ; but we know that in the living genus Pteris the same 
relations obtain: for instance, Pteris Schiedeana, Presl., Pt. comans, Forst. 
Pteris polyphylla, Presi. have a net-venation, while Pt. pseudolonchitis 
| Bory, Pt. nemoralis, Willd., and even the common Pt, aquilina and a great 
- many others, have free and forked veins with a similar shape of the leaflets. 
Mr. Ettingshausen in the above-mentioned work has. attempted to " 
distribute the fossil Pecopterides (as Alethopteris, Pecopteris, etc?) amongst 
the different living genera, as he fancied himself able to do from the venation. 
e chief living genera in which Mr. Ettingshausen saw analogies to 
Pecopterides are shortly the following :— 
Prertis, Linn. 
Pteris Serli, Pecopteris Serli, Bgt. CAlethopteris). 
$e ^: " |. lonchitica, Pecopt. lonchitica, Bgt. (-AletWopteris). ^I 
— ^t. Whitbycnsis, Pecopt. Whitbyensis, L. H. ete. ae sh? Ke 
! ASPLENIUM, Linn, I 
Asplen. Radnizense, Pecopt, Radnizensis, Sibg. sp. —— — 
Api. simile Pecopt. similis, Stbg., ete. ** 
Purcorteris, * 


prr P ^ Pecopt. arguta, Bet. (Cyatheites). 























38703 P PA MESS the Fossil — India. he, 359 i by 
| Mr. Schimper, i in his * Pal. végét.', endeavoured to establish a reasonablo - | 
method, which, however, cannot alwiiys be used. ya 


He kept the generice name Pecopteris and joined with it the name um. 
of the living genus to which he thought the fossil belonged to indicate æ- 
subgroup: thus, he has Pecopteris Cyathoides, Pecopteris Aspidides, ete. ; E 
but besides *this, the peculiar genus A/ethopteris, Gopp., which differs — 
considerably trom Pecopteris. But I think it is better to distinguish 
not only A/lethopteris, Gipp., but the fossil genus Oyatheites also, and to — 
range with Pecopteris mly those forms which cannot be united witheeither - 
of these two. | 









Genus Alethopteris, Sternberg, Tsss. 


~ Fronde bi- vel tripinnata. Pinnulis plerumque integerrimis nonnun- 
quam denticulatis tota basi adfixis, saepius basi dilatatis ac connatis, 
rarius subconstrictis, sed ctiam connatis; margine nonnunquam reflexo 
(soros obtegente ?*), nervo medio plus minusve distincto, ex rhachide eggre- 
diente usque ad apicem continuante, nervis secundariis sub angulo. subacuto 
eggredientibus, simplicibus, vel semel (superioribus) vel bis (inferioribus) 
J'urcatis, parallelis aut divergentibust, ad marginem productis. (Fructi- 
Jicatio familiae). 

Alethopteris is represented in the existing flora especially by forms of — 
the genus Pteris, Phegopteris, ete, Of Pteris I will mention the common 
Pteris aquilina, Pteris arachnoidea, Kaulf., Pteris Smiethiana, Prsl., Pt. 

flabellata, Thunb., etc. ; of Phegopteris, Phegopteris decussata, Mett. 

From the mezozoic epoch we find described a good number of species, 
which, however; when eompared together show great likenesses as well in 
the shape of the leaflets as in the venation. This has been lately — | 
and. acknowledged by several authors. + Trà 
he _ Alethopteris Whithyensis, Gépp., is the typical form to which a good | 
LA T man many of the mezozoic forms can be referred, some of them being even TA ^ 
4 lenit with it, others very closely related. CM 
ai “Mx. Schimper (Pa f végét. I. 569) indicated this by speaking 6f a d 
De OF Alathept. Whithyensis, Gopp.,t to which many species were re- J 


dde ^v 
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Mi ~ 
e o caso tho form agrees with Pteris. 
* — Flora of Kach (Pal Iud. XI, No, 1, 187, p. 22), when giving tl 
| of Alethopteris, Y said only "divergentibus" Whoreas Į should havoga 
arallelis an — » ks 
— hin speak “of Alethopt. Australis, Morr, Schimper says: “ Cette J 
up pe, de — Whithyensis, Gipp., groupe qui parait étre 4 
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In my Flora of Kach (Pal Ind. XI, pt. 1, p. 22), I also speak of a 

group of Alethopteris W hitbyensis, Gopp. (Lindl, and Hutt.), and on p. 27 
enumerate all the species which I think can be brought into any connection 
with it. 

OF our Indian fossils are to be placed here A/ethopt. Whithyensis, 

Gópp. (Alethopteris tenuis, Bet. sp.), Alethopteris indica, O. M., Alethop- 

deris Lindleyana, Royl. sp. M. Saporta* has re-established for all these 
mezozole forms the genus Cladophlebis, with which they are to be ranged, 
and this author has a Cladophlebis W hitbyensis, Cladoph. Résserti, ote., ⸗ 
both of which latter he considers as scarcely distinguishable; so that I 
was right when I placed the A/ethopt. indica, O. M., the near relation- 
ship of which to Alethopt. Rösserti, Schenk, cannot be denied, in the 
group of Alethopt. Whithyensis. 




















Group of Alethopteris Whithyensist (Schimper 1869, Feistmantel 1876.) 
Of Mr. Wood-Mason’s specimens one belongs here. 


Avernorrents LiNDLEYANA, Royle sp., Pl. XX, Fig. 7* 
4l 1869, Pecopteris Lindleyana, Royle, Illustr. Bot. etc. Him. Mount. Tab. 2, f. 4. 
B 1849—50. MeClelland, Rep. Geol. S. India, Pl. XILI. f. 10. a. b. c. 
| 1845, |. —— —— — — — Ungir, Synopsis Plant. foss. 96. 
1850. — —— — —— — Unger, Genera et Species Plant. foss. p. 171. 
1861. ———— — — Schimper, Pal. végét. I. p. 568. 
1876. ———— — ——— Feistmantel, Rec. G. S. Ind. IX. 3. p. 76. 
Fronde bi-pinnata ; pinnis patentibus, rhachide eorum crassiore ; j 
pinnulis tota basi sessilibus, attingentibus, oblonge-o vatibus, margine infegris 
aut sinuatis; nervo medio usque ad apicem excurrente nervis secundarits 
angulo subacuto eggredientibus dichotomis ; sporangiis ramis insidentibus. 
(Feistmantel ex parte). 
= Royle was the first to figure this species ; but he has given no deserip- 
tion ; his specimen, too, could not have been a well-preserved one, but it- 
gives at any rate the form of the leaflets. 
+ An MeClelland's Report (1. c.) we find added three figures more, which, 
are very badly drawn, as also is his Pecopteris affinis (l. c. Pl. — 
. Fig. 11. a. b.), of which fig. 11 must certainly be placed with Alethop- 
Ejus Lindleyana, Royl., while fig. 11 a. is a bad representation of the — 
same fern of which I give figures on pls. xvi. and xvii, and which, as I 
- think, belongs To another type of plants, andel have described it amongst i 
"tbe — The worst thing in MeClelland's figures is the veins 8 
dra » leaflets, which are quite unnatural. So it is also with his figu 
« TE (Pecopt.) Lindleyana, Royl. x 
—— Vegt. fossiles, J ues ot 
"a tue. Veg. fou —— 298 — 
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We can, however, still recognize that we have to deal with an Alethop- 1 
teris, Gópy., as some of the originals are still in the Museum of the Geolo- ^ 
gical Survey. i | Teo 

Mr. Oldham* from the first compared this Alethopteria Lindleoyana, 

Royle, with Pecopteris Australis, MeCoy. I think there is an analogy 
in so far as they both belong to the same mezozoic group. | | 
Schimper*has recentlyt described this species as Alethopteris Lind- ET. 


leyana, Royl., between A/eth. indice, O. M. and Alethopt. australis, Morr., 

and says of it (p. 569), “ Cette espace parait également appartenir au group i 

de l Alethopteris Whitbyensis, ete.” — 
The figures of Royle and McClelland were all taken from sterile fronds. 

Amongst Mr. Wood-Mason's specimens is a frucfificating pinna, which . 

in the form of the leaflet agrees perfectly with that of Pecopt. Lindleyana, — = 

Royle (1. ¢.), so that I do not doubt but that I have this species before me, 

and I must consider it as a fertile frond of Pecopteris Lindleyana, R. 

It is only a fragment of a pinna with 4 pinnule on each side. The 
form of the leaflets besides agreeing with Royle’s figure (L e.) shows 
also a similarity to certain forms from the Rajmahal Hills which I 
consider to belong to the Alethopteris indica, O. M., and of which one 
specimen will be figured on Pl. XXXVI of the continuation of the Rajmahal 
Flora, now in the press and shortly to be issued. 

The specimen under discussion is the second instance of a fern found in 
fructification in the Raniganj fBeldf ; fructificating ferns are as yet very 
rare, und we know besides these two specimens only Glossopteris indica, 
Schimp., from Kamti (Nagpür district) with fructifications preserved. 

The rhachis of the pinna is pretty thick, the pinnulw broadly ovate, 
connected at the base, with a slightly waved margin. 

The chief veins fine, as also are the secondary ones, which seem ^ — 
forked; the sporanges inserted on the secondary veins, on the surface of 
the pinnula, about midway between the midrib and the margin. 

i e 'There are generally from six to eight sori in each row. 

i^ From the mannereof fructification and from the shape of the leaflets, 

4 we could perhaps trace an analogy between our species and some formg,of the 
genus Polypodium, perhaps Po/ypodium spectabile, Sprengel ( Kaulf.), Po/y- 
podium concinnum, Presl. (and others), Polypodium submarginale, Sprengel, 

Polypodium amplum, Presl., and other species. (Some apf these are also 

= described as Phegopteris.) * M 
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— Amongst fossils the non-fructificating frond can be compared, as I - 


have said, with some fronds of our Alethopteris indica, O. M., from the 
Rajmahal Hills. 
ALETHOPTERIS comp. Wnitnyensts, Gépp., Pl. XXI, Figs. 6, Ga. 
Two pinnulæ of a fern which I can only place with this species, as they 
are so near that I do not think it advisable to separate them 
Our pinnule are more closly allied to Brongniart's Pecopteris tenuis,” 
from the Yorkshire Oolites ; but in my Kach Florat I have shown all the € 
species which are synonymous with or related to this Alethopt. Whithyensis, 
Gopp., and amongst them Pecopt. tenuis, Bgt., is the first. There is 
° nothing peculiar in the occurrence of this species in our Raniganj Series, 
since we know that the fossils of this group are more closely related to 

one another than was formerly thought, and since Saportaf has shown that 

this Oledophlebis Whithyensis, Gópp., and Clodophlebis Résserti, Schimp., * 

(a Rhwtie form) are almost identical. To the Pecopt. Résserti (Clado- k 
= phiebis) our Alethopt. indica, O. M., from the Rajmahals is very closely 
allied, and to this latter again the Alethopt. Lindleyana, Royle sp., of the 
Raniganj Series; and now we have the Pecopt. tenuis, Bet., identical 
with the A/ethopt. W'hitbyensis, Gópp. 


Type Phegopteris, Mett. 

There is a very big specimen of a fern which from a paleontological 
point of view is an <dA/ethopteris. But a closer examination shows that 
the specimen has a very close relation in the existing flora, and it is amongst 
the Aspidiaceae with single secondary veins. 
F There is the genus Phegopteris, which is in some forms almost identi- 
; cal with our fossil, our Alethopteris agreeing especially with Phegopteris ^ 
. decussata, Mett. I could at once establish on this specimen this living - 
genus in the fossil flora, but in conformity with the palwontological 
. elassifichtion, I retain. the generic name Alethopteris, using Phegopteris to 
 Xorgn the specific name, and placing this new specieg in the type Phegopteris. 
p, A "fossil is, therefore, especially of interest as &o closely resembling a living — 
| o genus; but there are some differences, as we shall see im diseussing tho 
EL pore. : E 

ALEEHOPTERIS PHEGOPTEROIDES, n. sp sp., Pl. XVIII. 

Fronde valido, bipinnata; rhachide crassa, punctulata ; — sub 
L. ) subrecto e rhachtdle eggredientihus, — saram ras. 
-f z i longifsimis basin apicemque versus | ; pina 
ER JE A. Y6gét. fone, PI. 110. f. 3, 4. 


NE UON. Indie, Ba ER d 1876, pp. 22—25. — 
Végél ss. Torr. Jur. de Frane p. 298 et 4 | b MIL eee 
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gis ineurvatis maxime approximatis, omnibus acqualibue oblique insertis, 
primis golum verticaliter adfixis* et paulo latioribus, omnibus ad bases 
connatis; nervo primario pinnularum distincto ad apicem promoto ; nervis 
secundariis singulis sub angulo acuto eqgredicntibus. Fructificatione non 
obvia. ` 


A big*slab of shale contains two fronds, besides smaller fragments, of 
this interestmg fern. 


The chief characters which are to be observed are in the pinnulase; — 


these are oblong, closely set, a little incurved and oblique to the rhachis of 
the pinna, only the first pinnulae near the chief rhachis being vertically 
inserted, and a little broader than the others, so that they are distant from 
them; the midrib is pretty thick and reaches fo the apex; the second- 
ary veins fre single, passing out at an acute angle from the midrib; the 
lowest two in that portion of the pinnula which is directed from the chief 
rhachis are arcuate, the rest being quite straight. 

The pinne are longest in the middle of the frond and are shorter 
at basewnd towards the apex. The chief rhachis pretty thick. 

I have figured two portions of the specimen; one of them shows two 
pinnæ, which are entire, with the end leaflets. Two other figures illustrate the 
dispositign of the veins and the bases of the pinnulw and the top portion. 

From this we see plainly the relation with the Aspidiaceae and espe- 
cially with Phegopteris, of which Phegopteris decussata is the nearest. 

One sees well in our specimen the triangular empty spaces between 
adjoining pinnule, where these are connected: these contain no veins. 

This type of fossil is quite peculiar, and I do not know any form 
án the palieozoie strata at all analogous to it. 

But on the other hand there is in the Trias a form which was first 


described as Pecopt. Stutigardensis, Bgt.,* but later by Schimperf was 


placed in a new genus Lepidopteris (in the Pecopterides). 

On Brongniart's figure, which, however, is not quite distinet, one Sees 
very distinetly the single veins arranged in a similar way to our specimen, 
but I think the shape of the leaflets is different, as they are a little longer 
and not so ineurved, and they are also more deeply separated, but I do not 
know if the punctation of the rhachis can be considered as a sufficient 
character, as all ferns present it more or less. 


Into this genus JLepidopteris, Schimper placed glso the rhietic form, | 
Aaplenites Ottonis, Schenk, as Lepidopt. Ottonis, Schimp., of which we find — 


near relations amongst the Rajmabal fossil plans. 

- I think the Pecopteris arguta, Bgt., from the egal-measures, 
* Histoire d. végét. fossiles, 1820, PL 130, f. 1. 
+ Pul. végét. I. p. 672, Pl, XXXIV. f. 1. 
1 Brongniart, Hist. d. végút. foss. Pl. 108, f. 3. 4. 
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the same type of fossils, but our species is much more nearly allied to 
the living Pheyopteris than to any fossil species, 





* 
$ 


* 


Order TASNIOPTERIDES. 


Er" In my preliminary * Note on the Flora of tlie Damuda Series'* I have 
already pointed out that the Damüdas are by no means without à Zieniop- 
4 feris, but that, on the contrary, forms of this order had been known for 
~ . several years from these rocks; they occur especially in the Kamthi 
— and Raniganj groups (both of which, however, are of the same horizon), 
.. and also in the Barakur group. 
hc The majority of the Tueniopterides belong, as we know, to post- 
= paleozoie epochs, the mefezoie epoch being especially rich in species of 
| thisorder. There are, it is true, some forms in the Permian foriffition, but 
— these are very rare and scarcely of any importance, while in the mezozoie 
— they are frequent. 
= In the occurrence of this genus in the Damáüdas, I see a connecting 
- link between the lower and upper Gondwanas, as in these latter (Rajmahal 
- — Series) analogous forms are very frequent, 
— ^ Jrongniartt knew only the dne genus Tueniopteris, but since his day 
— ether discoveries have been made, so that Schimper in his * Palzont. végét.’ 
ould give a pretty complete division of this order. " 
E In my Kach florat I have given a close discussion of this order and need 
_ therefore only shortly indicate here Schimpe?’s division ; he distinguishes ;— 
0 4.  Tueniopteris, which he restricts to the few palzeozoie forms. 
Y — 2. Maerotaeniopteris, Schimp. especially mezozoie forms; of Indian 
—— specimens belong here the greatest part of the broad-leaved forms from 
~ the Rajmahal Hills and besides these some forms from the Kamthi, Rani- 


p 


he = 3., Angiopteridium, Schimp., a mezozoic type, to which especially 
_ some of the Rajmahal species belong and perhaps one from the Kamthis. — 
TE | 4&  Oleandridium, Schimp., begins in the mezozoic epoch. We have 
one species from Kach. e ) 
8* 2905 -Danaeopsis, a Triassic form, but here found, as I think, in the 
, AMARSIC Rajmahal group. 


, c - Marattiopsis, Sch., and Danaeides, Schimp., are of no interest for us. 


























2 From this division Ie living affinities are plainly seen, and they particularly 
are ⸗ | ^ | 


3, 
Ld 


Lspidium Nidus for AMacrotaeniopteris, 
EN. * Rec. Geol. Surv. IX. 3. p. 74. ; 
t Prodrome ani Histoire, 1828. b. 
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Oleandra for Oleandridium. — ' x 
Danaca for Danacopsis, Heer. 


From our Raniganj —— we have to deal only with Macrotaeni- 
opteris. 


Genus Maeroteniopferis, Schimper, 1869. 


Schimper, Palaeontol. végét. I. p. 610. 

Frondibus simplicibus, speciosissimis, plus minus elongato, dbovatis, 
obtusis vel acuminatis nonnunquam etiam apice emarginatis, integris, raro 
irregulariter pinnatifissis, interdumque denticulatis. (Fructificatione Aspi- 
diacearum, Schimp.) 

With this genus Mr. Schimper placed all dhe broad-leaved mezozoie 
forms whigh are allied to Neottopteris Nidus. 

Our broad-leaved Zuweniopferides from the Rajmahal Hills belong to 
this genus. 


To the palmozoic forms Schimper would restrict the generic name | 


Tueniopteris, Bgt., in which he is, as I think, quite right, although there 
is one species in particular, Z&eniopteris abnormis,* from the Permian in 
Saxony, which has nearly all the characters of JMMeerofaeniopteris, Schimp., 
the only difference to be detected being in the very close-set veins. 

In à paper on the 7heniopterides from Chemnitz in Saxony,t Dr. Sterzel 
has redescribed the YZaentopteris abnormis, Gutb., and has found that 
this species is very closely allied,to several mezozoie forms, amongst which 
are the Macrot. gigantea, Schenk., and our two Rajmahal species Macrot. 
lata, Oldh. Morr., and Macrot. Morrisi, Oldh.t Dr. Sterzel considers, there- 


form of several of the mezozoie species. 


fore, this Permian species also as a Macrotaeniopteris and as a precursive | 


The relations of our Rajmahal species with the Rhmwtic Afacrot. 


gigantea, Schenk., I have already pointed out in my first note on the fossil 
plants from the Rájmahal group (Rajmahal Hills).$ 


MacnorxwNioPrrERIS Dax xrorprks, Royle sp. (MeClell.) 
Ph XIX, Figs. 1, 2 & XXI, Fig. 1. o 
1839.  Glossopteris danaeotdes, Royle, Illust. Bot. ete. Him. M. Tab 2. 
1849-50. McClelland, Rep. Geol. Surv. India, XV. f. 1 
1876,  — —— —— — — — — Feistmantel, Notes on the several floras in India, 
Roc. Geol. Surv. Ind. IX. 3. p. 74. Ibid., IX. 4. 
Fronde speciosa, oblengo-ovata, apice obtuse acuminata, basi attenuata 





obovata, distincte pedicellata, ad 34 em. longa et JO om. lata, subcoriacea ; A 


"a 


© Gutbier, Versteinerungen des Rothliegenden in Sachsen, 1549, Pl. VIL f. 1. 2.” 
t Ucber die Twniopteriden von Chémintz in Sachsen N. J. f. M. Geogn. 1876, 


.. $ This however only partly. 
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| vrhachide mediocri striata; nervis § secundariis sub angulo suberecto e rha- 
chide eggredientibus, usque ad 1:5 mm. distantibus, marginem versus paulo 
incurvatis, crassiusculis ; simplicibus et furcatis alternantibus, Jurcatione 
differentibus in partibus longitudinis nervoFum exhibita. 

The species was first described by Royle (l. e) as Glossopteris 
danacoides, although there is not anywhere the slightest anastomosis of the 
| veins, which on the contrary are all parallel and dichotomanalyforked: 

IE This fern belongs undoubtedly to the same species which. MeClelland 
later described as Tueniopteris danacoides also from the Raniganj (Burdwan) - 
coal-field ; but his figures (Pl. XV 1, la, 16) are very incorrect, especially 

the enlarged portion (Fig. 15). But we can at any rate certainly conclude 

from them that this Zuhiopteris was found a second time in the Raniganj 

field, as MeClelland's specimens do not differ from those of Royle. Later 

the same species has been brought by Mr. Hughes from the Jherria 

coalfield, where, as Mr. Hughes assures me, it is pretty frequent, though I 

ean find only one specimen in our collections;—and now Mr. Wood- 

Mason has brought pretty numerous specimens of it from Raniganj, and 

his statement is that he brought only the very best, while he left behind 

great numbers of fragmentary onés. Also in the Barakur group in the 
Rajmabal Hills (near Burgo) the same species has occurred. " 

Taeniopteris is, therefore, as is seen from this examination, not want- + 
ing in the Raniganj field and from the Damudas generally, the more so 
if we consider that from the Kamthis also Several speciinens are known. 

I have figured two specimens and two enlarged portions ; the two figures 
complete one another, one being the basal, the other the apical portion. 

The chief character of this species is the very distant veins; these 
pass out from the rhachis, which is proportionally thin, at nearly right 
~ "angles, and run almost straight to the margin, where thay are a little 
incurved; the veins are about 1:5 mm. apart; simple and forked veins 
alternate ; the furcation does not follow any constant law ; some of the veins 
+ am forked at the very base and may be forked again, others more towards 
o ther e, and others quite close to the margin. $3 
EN ^ apex is obtusely acuminate ; at base the "frond is obovate and Ta 
^ Aty pedicellate. 
The biggest frond is 10 em. broad and must have been. iY least 
































“8 em. long. E 
- By the great distance of the veins apart this species differs from ; 
al others, but most apppoaches that. from the Rajmabal hills which ^N 


 Messrs Oldham gnd Morris described as Zueniopteris musaefolia," Wat | 
ch is, as I think, barely distinguishable from Tuenopt. lata, O. M; the J— . 

detected by Mr. Oldham being the slightly more distant 

' more coriaceous consistence of the frond. | 
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But these Rajmahal species approach on one hand pretty nearly the 
Rhwtie Meaerot. gigantea, Schenk,* on the other hand those forms from 


Fstm.,f and which are Jll toʻa certain degree related to that Permian 
Tueniopt. abnormis, Gubb., of which I have already spoken. 

These epecies are all based chiefly upon the different distances apart, 
the formatiog, the direction, and the thickness, of the veins, and if we 
compare all together, then we have the following table :— 

1. Macrotæniopteris danaeoides, McClell., with the most distant veins, 


* 
the Kamthis which I have lately briefly described as Macrot. Feddeni — X» 













nearly straight. E 


2. Macrotaeniopteris gigantea, Schenk., and the Rajmahal species, 
Macrot. lata, O. M. and Macrot. musacfolia, @ M., with veins almost - 
equally distant. 

3. Maorot. Feddeni, Fstm., with pretty close veins, a little oblique. 

4. Taeniopt. (Macrotaeniopt) abnormis; Gatb., with very close and 
almost straight veins. 

For us it is a great satisfaction to find the genus Macrotaeniopteris 
so frequently represented, as Mr. Oldham to the last maintained that 
no Zheniopteris are in the Damudas,f and in a letter to Mr. W. B. 
Clarke, which this latter gentleman has published in his * Remarks on the. 

» Sedimentary formations in New South Wales, 3rd Edition, 1575, p. 29,5 
Mr. Oldham maintains that in the Panchet group also no Tuentopteris 
has been found, although it occurs, 

*Amongst all the numerous specimens not one occurred which showed 

any trace of fructification, so that it cannot be decided with certainty 
to which living genus the species should be referred, but as far as can be 
judged from the form of the leaf and from the veins I would refer it to 


some form of Acrostichum, for example, Acrostichum hybridum, Bory ' 


Its fossil allies have been already indicated. 


+. MACROTJ.ENIOPTERIS 5p. 


v Another specimen’ of Macrotaeniopteris occurred ; but it unfortuhately 
ig so badly preserved that it cannot be figured nor any exact descrip- 
tion oË it given. It is only a portion of a leaf-surface, no rhachis being 











preserved. E MT 
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RU * * Schonk, Flora des Grenzschichten, Tab, XX VII p.146. " — 

~ } Records G. S. Ind. IX. 4. "e | DM 

f In Mom. G. 8. Ind. II. p. 329 ho said so quite pluinty. € 

| --— 8 In the Mines and Mineral Statistics of New South Wales, 1875, where Mr, W. — — 
he! D. Clarke ‘o's Sedimentary formations, etc. is included, page 179. X, 
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It shows that the leaf was much bigger than those of the species just 
described, and that the veins are much closer together and are not so straight 
and stiff as in JMacrofaeniopteris Feddeni, Fstm. from the Kamthis, 
so that I would not venture to identify it with this species. 

I mention this specimen only to show that another kind of JMaerot- 
aeniopteris also occurs at Raniganj besides AMecrof. danacoidespand I am 
sure that further investigations will furnish more fossils gf this kind, 
These Alucrotaeniopterides establish a palwontological relation between 

the lower and upper portions of the Gondwana system. 





Type Vittaria, Swartz. 
L2 


Genus Palwovittaria, nov. 


ly. On pl. xix, fig. 3 is figured a splendid specimen, which from the charac- 

E ters of the veins must be considered a fern. ‘There is a distinct midrib 

(rhachis, costa) in the lower part of the frond, pretty broad, becoming 
thinner upwards and vanishing completely in the apical portion. T 

The secondary veins pass at very acute angles towards the margin, 
where they are a little incurved; they are single and forked. as in 
Theniopteris, but the specimen cannot be placed with this genus, and 
recalls, as Dr. Kurz informs me, in this character the nervation of the « 
living genus PFittaria only, so that I use for our fossil the generice name 
= Palaeovittaria. 

Diagnosis —Frondibus simplicibus, oblongato-ovalibus, costa apicem 
wersus evanescente. Nervis secundariis sub angulo acutissimo eggredienti- 
— — due Nervatio Vittariz. 

M - There is only one species, which: I call 








ParzovrrTARIA Kvnzt, n. sp, Pl. XIX, Figs. 3—4. 

— Brondibus aggregatis, simplicibus, oblongato-ovato-spathulatis, margine 
t, nonnunquam apice excisis, nervo medio (costa) inferiore in parte ] 

^, dimidiam partem versus evanescente ; nervimsecundariis sub angulo 
ssimo e rhachide exeuntibus, in parte apicali radiantibus, simplicibus. 
Ta Aircetis ; marginem versus incurvatis; sequente precedentem ea in parte 

m. - att ingente. Fructificatione non obvia, ix. E 
! TA About 9 frongs come out from à common point; they are generally ——— — 
oble — entire on the margins, but tlwy are sometimes deeply 
a iarginated and therefore,bilobate at the apex. 
po. hiet characters aro in the midrib and in tho s 
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The secondary veins pass out from the £baplils: at a very acute angle — — 
pretty straight towards the margin, where they are incurved. In the 
apical portion, where is no midrib, the secondary veins radiate fan-wise. 
The secondary veins are alternately single and forked; the fureation — 
occurs at different parts of the length of the veins, all of which are 
regularly equally distant from one another. I cannot observe any distinct 
peduncle ; the leaf becomes more attenuate towards the base and the rhachis 
thicker, until at last only the latter remains. 

It seems certain that the aggregation of the leaves is not due to an 
insertion on à common stalk, but rather to associated growth out from 
the rhizome. As I have said, this form has no analogue in any existing | 
fern exeept Vittaria, where also the rhachis vagishes towards the apex E 
and the secondary veins pass out at a very acute angle from it; the only 
difference being that our fern has many more secondary veins, and that 

. the frond in proportion to its length is much broader. I have obtained 
from Mr. Kurz a good collection of Indian Vittariae for comparison, 
and of these the Vittaria intermedia from Java comes nearest to ours. 
But amongst the American forms are some still broader ones, which would 
come still nearer. 

Amongst fossils nothing is as yet known at all like our fossil plant. 

If we take the single leaf and consider only its shape and the general 
disposition of the veins, then we find an approximate similarity in Segenop- 
teris, but here the leaves come out from a common stalk and the secondary 
veits anastomose so as to form a net-venation. 

Amongst the Zueniopterides we find scarcely any similarity, as all these 
have a rhachis continuous to the apex of the frond, and the angle at which — — 
the secondary veins pass out from it, as for instance in Theniopteris Morrisi, 3 
Oldh.,* or in PAyllopteris plumula, Sap.,t far less acute than in our fossil. 


IV.—DICTYOPTERIDES. 


This order includes all ferns with net-venation. This is again only 
\ a paleontological order, for in the same living genera are forms with 
— — forked, as well as witi nette veins, for instance, in Pteris, Aspleniugr, ete. 
— — But there is yet a peculiarity: it is that most of the ferns with | 
h  net-venation occur in the mezozoie epoch, withput any corresponding forms | 
f with free veins, while in the palæozoic epoch the ferns with net-venation — 
| are very rare, those with free veins predominating. pp the palwozoic we. = 
Fa bave mostly only Lonchopteris, Bgt., which has its analogy in Alethopterit;: = 
Pel ‘and Dictyopteris with complete analogy in Neugopteris ; so that the order — 


at | Dietyopterides (cae) can very fairly be considered to besa mezozoic * 13 
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There are a god TANO genera which to a great extent have living 
analogies, and those sometimes very close. 

, In Schimper's ‘ Paleontologie végétale, p. 737, we find tffe whole 
sequence of genera which at that time were known; 15 genera being 
enumerated. 

Of these two occur in our Raniganj Series. . 

But to Schimper's list must be added, Gangamopteris, McCoy, first 
deseribed as Cyelopteris, but having also a net-venation. 

To this genus belongs also that fossil from the Talchir which until 
recently was generally quoted as Cyclopteris, but which lately I described 
as Gongamopteris cyclopteroides ; of this genus I will describe another 
species in this present paper. 

Genus Belemnopteris, nov. 

Fronde simplici late sagittacfoliosa pedunculata. Nervis primariis 
tribus, medio crassiore, celeris anastomosantibue. 

Amongst Mr. Wood-Mason's specimens are two, of which one is 
tolerably complete and has an arrow-like shape, with 3 chief véins, one 
stronger passing into the leaf, two others a little thinner into the two 
basal lobes ; the other venation is netted. 

It strongly reminds one of some living ferns, 
| 1. First we have Gymnogramme sagittata,* a Polypodiaceae which 
formerly was described as Hemionitis sagittata, Féé., with which the 
Hemionitis cordata, Hook. and Grev. (Hemionitis cordifolia, Roxb.),t is 

“Mentical ; of this later Mr. Kurz has lent me specimens from Dacea, 

With this fern our fossil has little more than the shape of the leaf and 
perhaps also the primary veins in common, while in the net-venation the two 
Are rather different. 

2. There is another fern with which our fossil can be compared, 
especially as regards the net-venation: this ia Pferis sagittacfolia, Raddif ; 

this fern is narrower than ours, but the disposition of the 3 primary veins, 
_ and the net-venation particularly, agree well. with the same in our fern. 







; 





placed, but as none is to be seen and as our fern cannot 
be id i en the contrary, presents characters of both, I 
Do. It is of very, great interest (lst) as it ix a form so closely allied to 
living ones, and (2nd) as it js a fern with a net-vébation. 
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BeLktuxorrents Woov-Masontana, n. sp., PL XX, Figs. 1—32. J 
onde simplici, late sagittacfolia, apice obtusa, margine integerrima, - 

tota ad 10:5 em longa, lobia obtuse acuminatis longioribus (53 om longis) ; | 
nervis primariis tribus ; uno erassiore in folii superficiem excurrente, duobe 
aliis tenuioribus, in lobos currentibus, omnibus tribua apicem teraus — 
attenuantibus ; nervis secundariis sub angulo subacuto eggredientilbus, omaa- 
tomosdntibuagretia plerumque hexagonalia, aed etiam polygonalia, Jorman- 
tibus. Fructificatione ignota, 

Of the relations of this fern I have already spoken when diseussing 2 
the genus; they are only in the living flora, nothing like it being known b 
amongst fossils. , 

The frond is simple, is shaped like a broad afrow, at the apex obtuse ; 
the margin entire, slightly arcuate, the total length 105 em; the basal 
lobes obtusely acuminate, pretty long (5:3 em.). The chief characters lie 
in the veins: there are three chief veins, one passing into the surface of 
the leaf, the two others, a little thinner, into the two basal lobes. 

secondary veins pass out at a subacute angle so as to form a net- 
venation with hexagonal or polygonal meshes. 

This is one of the finest specimens in Mr. Wéod-Mason’s collection. 

Genus Gangamopteris, McCoy, 1875. 

I have already had occasion to mention this genus in my first note on. 

the Damuda fossils,* when speaking of Gangamopteria cyclopteroides from 
_ the Barákars being identical with the species in the Talchirs. 

In another paperf I have described another Gangamopteris from the 
Kamthis as Gangamopt. Hughesi, which is different from, though closely 
related to, the species from the Barákars and Talchirs, a wider venation 
constituting the difference. , 

I now describe -a third, differing from both of these by its very wide 
net-venation. Š 

I I think it will not be considered useless and superfluous to repest 

that this genus Gengamopteris occurs in trae mezozoic rocks in Victoria, 

‘and that nothing ofethe kind is as yet céftainly known “from tho lower 

portion of the New South Wales coal-strata. 2 

Our new Gangamopteris is again a form to which some analogies 
are to tye found in the living flora. 4 
GANOAMOPTERIS WHITTIANA, n. sp., Pl. XX, Bigs. 3—4. LA EN 
Fronde simplici, Mie ovato seubrhomboidali ingequilaterali, nteger- — 
obtuse acuminata ; costa n sulco mediB tantum indicata ; nervia 7d 
teria omnibus e basi duobus in directionibus margine® versus —— 
ibus anastomosantibus, retia valida, oblonge hexagonatia aut polygo- — 1 
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I name this fine species (of which two specimens, both of them figured, 
are in Mr. Wood-Mason's collection) after Mr. Whitty of Kurhurbáli, who 
lasb year increased our knowledge of the Kurhurbáli plants by four very 
interesting species all on the same big slab of shale, 

It differs from both those already described by me, as well as from 
| all described by Mr. McCoy from Australia. š 
| Our specimen shows a broadly ovately subrhomboide frond, which 





besides seems obliquely shaped; the apex is obtusely acuminate ; there is 
3 no midrib as in this genus generally, this being indicated in the middle only 
| by a slight, furrow, from which the secondary veins pass in two directions 
| towards the margin, which is entire ; the secondary veins all anastomose 
Ís and form large oblongly hexagonal or polygonal areoles, larger than in 


any known species of the genus; the areoles are largest in the middle, 
becoming smaller towards the margin. 

[ Fructification not observed. 

This very fine fern has an apparent analogy to the living genus An- 
trophyum, and to those forms of it which have no midrib; and there are 
amongst the Indian living Antrophyum some species to which our fossil 

can be eompared. I réfer especially to Antrophyum latifolium, BL*, 

| from the Khasya Hills, of which Mr. Kurz has lent me several specimens 

" for comparison. Ithink this is the only fern to which our fossil can be 

: wreferred. If this be right, it may well be doubted whether the other two 

species of Gangamopteris should be referred to the same living forms; it is 

rather possible that this genus also is only a paleontological one, for both 
the other species of it have the leaves differently shaped, although the 
disposition of the veins in them is similar, 


Genus Glossopteris, Bgt., 1828, 


| Frondibus simplicibus (?), elongato spathulatis, apice obtusis vel acu- 
4 minatis, “ costa usque ad apicem continuante," nervis secundariis anasto- < 
mosantibus, 

— is the famous gentis which has caused so gnuch confusion in the — - 
— determination of the age of our Damüda Series and the Australian coal- - 


As I have prepared a monograph of it, I will only briefly gpeak of. TW 
dt here. TUM 
B .e In Australia Glossopteris is known from rocks (the Australian 

- oal-strata) wherein severg] strata are to be distinguished; the lowest of 
these is marked by a numerous marine fauna of generally carboniferous 
alliar With these some forms of Glossopteris occur, though rather 
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b. Inthe upper coal-strata no marine fauna is found. Glossopteris is 7 
very frequent, and is associated with other plants with no carboniferous 
characters at all. zinc 

c. Below the lower portion of the coal-strata is a formation withatrue | 
lower carboniferous flora and the same marine fauna, of which no trace is in 
the upper (Newcastle) coal-strata. 

d. Frog this it would follow that the lower coal-strata, with marine | 
fauna of carboniferous age, had been a long time deposited, or that the | 
carboniferous period had passed away, when the upper coal-strata wera r 
formed, or when that period began when. Glossopteris was especially 
developed, with other plants which contrast with those of the lower 
portion. * 

When later the G/ossopferis was found frequently in the Damida 
Series, these were at once compared with the Australian lower eoal-measures,* — 
although no trace of any marine organism had ever been found in them, 
and only a flora occurred which was opposed to such a comparison. : 

I think our Damiida Series, containing only a flora, cannot be com- 
pared with the lower Australian coal-strata at all, which contain hardly 
anything but a marine fauna. | 

Such transitional forms as G/ossopferis in Australia we find here if 
India also. ve 

So in the Damüda Series and the Panchet group the same Se/izoneura. | 
Gondwanensis. y 

In the Rajmahal group and in the J abalpur-Kach group are the same 
two species of Ptilophyllum, Morr., and yet there is a difference in age. —— 

In the Salt Range iu India we find in the carboniferous strata on the 
one hand the Devonian genus Goniatites, on the other the mezozoie genera 
Phyllaceras and Ceratites. CH = 

In the Trias of the Salt Range we find again the same Bellerephon To 
(a purely carboniferous genus) which in the carboniferous limestone is 




















— already frequent, and yet all these strata are different. i51 

—. — o is it in Australia too, Glossopterig survives from the lower coal- — — 
E strata in the upper onmes, the former being characterized by a mnarinesfauna. 5 1 
i < pE Her in Tndia it is also of no direct influence on the determination E 
— of age, while the other plants with which it is here associated certainly 


um aro; "indientes of course only for the whole Damüda Series the same me 
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= — age, as no ünimal fossils contradict. > ee E 
| S5 nas yet another point must be mentioned: most of our species. of. 


Um yteris are different from those of Austrália, and all the other plants " 
our Damüdas are much more closely connected with European — 
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I have reported on this subject in my first note on.the Damüda fossils, * 
and have done so recently more at lengthf;-wo that here I will be very 
brief. 

l. We must acknowledge the existence of Glossopteris in Australia 
during the time of the lower coal-strata, the character of which is expressed 
by a inost predominant marine fauna. - 

2. The carboniferous character of the strata ceased with the extinetion 
of the carboniferous fauna, G/ossopferis still surviving and becoming 
much more frequent in the succeeding period, which is marked by a flora 
only indicative of a mezozoic age. 


9$. In India Glossopteris is very frequent too, but mostly under 


different forms and assoqjated with no fauna, but with a tolerably abundant 
flora, the alliances of which are unmistakably mezoxoic and triassic. 

As to the affinities in the living flora, they can be partly found out. 
In the Kamthis there occur pretty frequently specimens with a fructifica- 
tion consisting of very well-marked sporanges in the areoles, indicating 
the fructification of the genus Po/ypodium ; and this might be the case also 
with a great many of the others, while a good many of the Ranigan] species 
remind one, in the venation, of the genus Antrophyum, and of those 
forms with a midrib: we would have, therefore, here also a relation of some 
of the Glossopteris, Bgt., to Gangamopteriz, MeCoy, parallel to that which 
we find in Antrophyum, i. e., forms with and forms without midrib. In 
the Australian Glossopterides, Mr. Carruthers seems to have observed 
a fructification along the veins; this would perhaps indicate some difference 


between ours and the Australian ones. 


At present I have to mention only two species as contained in Mr. 
Wood-Mason's collections, one of them in fructification. 





GrossorTkRIs ANGUSTIFOLIA, Bgt., Pl. XXI, Figa. 2—4. 

1828. Brongniart, Hist. dos. vigét foss, L p. 227, Pl. LXIIL £ 1. 

1846. Unger, Synopsis Plant. fossil, p. 95. 

1860. Unger, Genera ot Species Plant. fòssa., 109. 
| Feistmantel, Hoc. G. S India, IX. 3. p.72 æ 

angusta usque ad 18—20 cm. longa et 1:7 cm. lata ; apice 

rhachide (costa) erased, nervis dccundaríis sub angulo acuto 
ompilua anastomosontibus ; retibus, Fhachidi proximi maxi- 
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In Brongniart’s figures the veins particularly are not rightly feared, 


and the margin also is incorgect. ,'This author also made the mme mistake E 
in the G/bssopteris. Hrowniana, drawing the veins as anastomosing only to z 





the middle of the leaf-surface (on both sides of the stalk) and thence to the 
margin dichotomous only; while they in reality anastomose throughout 
until they reach the margin. The same is also the case with GlLossopteris 
angustifolia, Bet. In Brongniart's figures we find some nets on each wide 
of the rhachis only, and then the veins are regularly dichotomous, This : 
is not so. 

Mr. Wood-Mason has brought several specimens, of which I give three 
figures, and which show the relations better. ; 

The frond is rather narrow, about 17 cm. broag and only about 18—20 
oni. long; the rhachis is proportionally very thick (2 mm.) and reaches 
to the apex; this is quite acuminate ; the secondary veins pass out at 

ft pretty acute angle from the rhachis and are there tolerably thick and 
form tolerably large polygonal oblong areoles; but from here they are 
resolved suddenly into many branches, which form oblong and narrow 
areoles uf to the margin ; here they are curved along the margin in such 
a that one always catches the next so as to form areoles even 
on the margin, Brongniart representing them as ending straightly. 

On both sides of this marginal ending of the areoles one cam observe 
with the lens a smooth line running along the whole margin (see fig. 2a. 
PL XXI), of which in Brongniart's figure nothing is to be seen. 

. Does this indicate à marginal fructification ? If so, then we have - 
perhaps an analogy in Pferis or Schizoloma. ‘ 

This dicovery of Mr. Wood-Mason's modifies my statement in Ree, G. 

S. Ind. IX. 3, p. 72, when I stated, that I had not rediscovered any. ^ 

T specimen from India: this was right as to our collection, Mr. Wood- 4 
Mason's specimens having been acquired later. The specimen which I 
mentioned (on the same page) as from the upper portion of the Austraban 

* coal-strata, now appears different from our Indian Glossopf. angustifolia, 


+ 


Bgt. as above characterised. é. 





Fa ngert e d — 
to show the character of the net-venation ; in my monograph en Cheer: 
— — ern ccasion to figure a good many nice specimens. 
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i This species, the commonest near Raniganj, is also not wanting in 
^- ether places. It resembles in shape pretty well the Glossopleria indica, 
Schimper, but tho net-venation is different, as also is that of the*Australian 
Glossopteria Browniana, Ret. 
| I have completed the description a little from other specimens, to 
~ — make myself understood. í 

| The frond is simple, oblong-oval, the apex oblongly acuminate (as in 
co Glossopt. indica, Schimp., while it is obtuse in Glosa. wniona, Bet); 
~ at’ bas the frond is attenuate, running down into the rhachis; the rhachis 
" thick, reaching to the apex; the secondary veins all of pretty equal 
thickness, all anastomising ; the areoles are all pretty equally oblong and 
wery narrow (while in uev indica they are more polvgonal and larger 
next the rhaehis), reaching to the margin. The fructifieation of this 
species is unknown to me, but in Glossopteris indico, Schimp., it consists, 
as I have mentioned, of round sporanges in longitudinal rows, 

At Kanigan] the G/ossopt. indica, Schimp., seems rarer than Glossopt. 
communis, Fstm., but both species seem to have been of nearly the same 
mize. In the Kamthie Glossopt. communis is frequent enouglf and it 
occurs frequently also in the other groups of the Damuda Series. © 

| From Haniganj there are known besides a great many Glossopterides, 
. ‘which, however, I will describe later. 


Genus Sagenopteris? Bet . 
If I am right in placing Glossopt. acaulis, McClell,* in 












h / - fo tbe same species which McClelland called G/ossopteria acaulis. These 
| two specimens do not come out quite plainly from a common stalk, but 
e | their relative position to cach other on the stone would lead one to suppose 


‘that they do so; that they are identical with that species of McClelland 
—  »eems also to be indubitable, as the net-venation is of the same kind. 
MEN indad MoCleland to apply the specific name “assii 
to a plant tho leaves of which are se very distinctl® pedicellate, I cannot 
understand, and I think that in this case there will be no objection t 
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stalk, the net-venation, and the midrib vanishing towards tbe apex, seem to 
justify my placing this form under Sagenopteris, Bgt. 


SAGENOPTERIS POLYFHYLLA, Feistm., Pl. XX, Pigs. 5, 6. 

Foliis pluribus in pedunculo communi insertis, oblongis, distinate 
pedunculatit ; nerco medio apicem versus. evanescente ; nervis. secundaria 
anastomosantébus. 

I have given as complete a diagnosis as possible from the two speci- 
mens figured in the present paper, but as it is have been obliged to take 
some of the characters from MeClelland's original specimens of Glossopterts 
acaulis, which are in our Museum, and of which it is my intention to give 
better figures in my monograph. + | 

The two specimens figured from Mr. Wood-Mason's collection cert#inly 
belong to the sume species. 


n They differ from G/ossopteris by their net-venation and by the midrib 


vanishing towards the apex. The specimens here figured are basal portions 
of leavgs and well show the stalk. Thei relative position to each other 
on the stone is such as to lead one to suppose they were inserted on a» 

With this I will rest satisfied at present.  Sagemopferis is a Rhætic 
and Liassic form, and I do not think anybody can consider our form as 


* J think that amongst the Raniganj fossils in the Geological Museum 
will be perhaps some more forms of this genus, but as these are «till unde- 


J 


£g Of other ferns; which are also from the Raniganj group, and which I 
have partially described, I may on account of the connection also mention 
Actrsorrenis Daaarnkvsis, Foistm. 

1870. Feistmantel Reo. Geol. 8. Ind. IX. 3. p. 76. 
In my note (l I have given a diagnosis of this fern and have bere 
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angustifolia, indicating perhaps a Pferis-fructification, while some Kamthi 
specimens show a .Polypodium-fructifieation, and some Australian ones 
show a fructification along the veins. " 
5. Amongst the Equisetaceae Schizoneura is decisive, which is so 
frequent in the collection of the Geological Survey. 
6. Amongst the ferns,the Alethopteris phegopteroides i» very close 
to the living Phegopteris ; Belemnopteris is very close to some living" 3 
forms; Gangamopteris Whittiana is very close to the living Antrophyum ; 
and Palacovittaria is very remarkable; of importance besides these is 
Macrotaeniopteris dannaeoides and Alethopteris comp. Whithyensis, Gópp. 
Alethopteris phegopteroides reminds one also of a Triassic type, the. 
Pecopt. Stuttgardensis, Bgt. 
7. Mr. Wood-Mason’s specimens afford strong corroboration of my 
views as to the mezozoic age of the Damudas in general. 
8. With the lower portion of the Damudas, namely with the Bará- 
kars, the upper has Sphenophylium trizygia, Vertebraria indica, Sphenopt 
|o polymorpha, Macrotaeniopteris danaeoides, Glossopteris, communis, and the 
genus Ganyamopteris, in common; so that the close paleontological con- 
- nection of the two is again seen. n 
9, The Kamthi group has with the Raniganj the same Phyllotheca 
_. + indica, Vertebraria indica, and the same G/ossopteris communis in common. 
> — 19. With the Australian lower coal-strata no comparison at all is. 
possible as not one single marine animal has beem met with in our Raniganj «+ - 
group or indeed in any part of the Damuda Series. = = 
ll. A comparison, if any, is only possible with the upper coal-beds 
_ wf Australia, which alone are mezozoic and contain several fossils identical 
_ with those of our Damuda Series. - s 
.12. A complete register of the fossils from the Damüdas, including 
— Mr. Wood-Mason's new forms, has been given by me in Records G. 8. .x 
-~ India, 1876, IX, No. 4. - | | ! 
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EXPLANATION OF THE PLATES. i 


Plate XV. 
Figs. 1—2. Sphenophyllum Trízygia, Ung. Two branchlets showing well the charac- 
teristic disposition of the leaflets in the articulation. Fig. 2a. One leaflet 
.. enlarged to show tho mode of origin and the distribution of tho veins, 
» Figs. 3—4. Vertebraria Indica, Royle. Fig.3. Good specimen, with a branch exhi- 
biting tfe same characters as the main stem. This specimen is particularly 
remarkable, ns showing distinctly enough ribs on the surface, which in several 


» 





- places (a a a) form “ articulations." Fig. 4. A portion of a rootlet of the same - 
m species, 
" Plate XVI. - : 
Figs. 1—3.  SeAizoneura Gondwanensis, Feistm., branch!fts and leaflets of this impor- 
tant specios. — 
LE Fig. 4. Vertebraria indica, Royle, a stem exhibiting regular articulation, and conse- © 


quently the equisetaceous nature of this fossil. 
Figs. 5—7. Sphenopteris polymorpha, n. sp. Fig. 5, top portion of tho frond. Figs. 6 
. and 7, leaflets from lower portions. The rhachis broadly winged. 


. Plato XVII. - 


Figs. — Sphenopteris polymorpha, n. sp., illustrating pinnæ from different portions 
of the frond. Fig. 1. Top portion. Fig. le. A leaflet enlagged. ‘Figg. 2 & 3. 
Pinna and leaflet from the lower portion of the frond. Fig. 3e. One pinn 





enlarged. Rhachis broadly winged. 2 
* g Pilate XVIII. 
" Bigs. 1. 2. Alethopteris phegopteroides, n. sp. A very interesting type in' the group * 
— of Pecopterides, approaching most strikingly tho living Phegopteris. Fig. 1. Sho à 





a portion of the frond and the disposition of the pinnm and the pretty thick cha , 

chides. Fig. 2. -Two entire pinnz with their apices. Fig. le. Illustrates the 

: disposition of the veins in thë pinnule. Fig. 24. The top portion of the pinna. 
-+ 

Plate X 


l Fig. 1. 2. Macrotaeniopteris f Taentopterig/ danacoides, Royl sp. (MeClell.). Two. out 
of many o specimens. Fig le, Shows the distribution and tho mode of 
furcation of the Veins. 5» n l 
Figs. 3. 4. Palacovittaria Kurzi, gen. ot sp, nov. »Fig. 3#. Shows the basal portion, 
with the mid b and" secondary veins issuing from it. Fig. 4#. ‘The relftions of 3 
the secondary veins in the top ation. LY - " - 
9 : XX. — Ea - 


* A Tr | -Masoniglm, gon. et sp. nov. (N. H.-MPBo two Tobe- 
Figs. 1—2. Belemnopteris Wood-MasoniaWa, gon. et sp. nov. 
"eins area lithe cxaggeratel. Fig. 2. Represents wha is believed to be the 


ton 1 m of the leaf of the same species, 1 
P e a om ngdmopteris Whittiana, n. sp. imens with very large arcoles, = 
Fig f | Cyclopteris, which has lately — 














st 





rmedinte form between Glossopteris . 0y wl | 
proved. so frequent in our Barakuy group. These specimens exhibit very well the 
+: distribution of the vein-areoles in two directions towirda the margin without any — 


* — d - 





- 
- 






^ 
¥ 3 o aum 
"n Es 
e < ' 7 " n. all " 








Figs. 5—6. Sagenopteris polyphylla, n.sp. These two — belong, I beliovo, 


 — — ë 4o that form which MeClelland first montioned as Glossopterias acaulis, which, how- 


ever, I consider to be a Sagenopteris. e 


Plate XXI. . 
te. 1. Macroteniopteris danacoides, Royle sp.a portion from tho middle part of tho 
leaf enlarged to show the development of the secondary. veins from the, midrib. s 
Figs 2—4. Gloxsopteris angustifolia, Bgt. Fig. 2. A nearly complete leaf with bases 
and apex. Figs. 3 and 4 top portions of the leaf—all exhibiting tfo marginated 
— which probably indicates the fructification—which in this caso would be a 
* fructifiedtio-Pteridis.” Fig. 2a. A portion, enlarged to show the veins and- the 





L | marginal smooth longitudinal portion of tho leaf, 


Fig. 5. Glossopterta communis, n. sp. A portion of a Glossopteris, which is very fre.” 
agouda Series. 
Fig. 6. Alethopteris Whithyensié (D, Gopp. Two pinnuke belonging most probably 
J— “ete er ia — — 
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